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PREFACE 


This aim of thia book ih to provido a simple but comprehensive 
course in Business Statistics, and to present the subject in such 
a way that those using the book may acquire an adequate know- 
ledge of (a) the procedure for the proper compilation, presentation 
and interpretation of statistical information, and {b) the usefulness 
and imf^ortance of statistical method and analysis as an aid to 
the successful conduct of business. 

T lie training of those who are to become the business men and 
women of the future should include a course in Business Statistics, 
BO that when responsibilities are assumed they may confidently 
attempt the analyses of business problems, and be able to 
exercise more efficient control. The control of a business is 
facilitatiKi by an adequate review of the facts obtainable by the 
application of practical statistical methods, particularly when 
os^ in conjunction with reliable costing methods. A training 
in statistical method is necessary also for those who ave to become 
members of the clerical staff responsible for the compilation, 
analysis, and presentation of facts for the information of their 
executive officers. 

The importance of the study of Business Statistics is sufficiently 
indicated by the fact that the subject is included in many schemes 
of study for the examinations for the Board of Education 
Endorsed Certificates in Commerce. In the opinion of the author, 
the value of these certificates would be enhanced if the subject 
were made compulsory os a second- or third-year subject. 

The scope of the book is sufficient not only for the requirements 
of these examinations, but also for those of the London Chamber 
of Commerce, the Royal Society of Arts, and the Union of 
Lancashire and Cheshire Institutes. 

As regards the present treatment of the subject, it has been 
thought desirable to deeciibe first the technique and principles 
of statistical method in so far as these may be in any way 
applieable to business data, and then to supplement the 
tion by iilostrations (coupled with suggestions) of their j>raetl^ 
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«ppfic4tbti ftod interimUtioii, UTifortuimtely it han beea 
tw^fMMry to giv« a fuUor troattiMsnt of irtAtktiral mothod and 
theory ttmn wrmkl ap[jaar to bo nai/emry for ordinary boaiiMMsa 
purfir>M3a, owing Ui the fai’i that many queationa intruded in 
exaininationii in'Buiiineati Statiatiea iiKlkate that a very wide 
view of the aubjecC ia taken by the oxamiriera. 

Stilt, an endeavour haa been made to make the book 
euSkdentJy practical for the application of the fundamental 
prifKdpliHi of etatiatica to ac tual huainetB noeda, and no attempt 
ban lieen made to go further than ihk. It ho|MMl therefore 
that the bcxik may aaniat, in m>m€> artmll meafcure, t<» the more 
general uae of Mtatiatkal cnetiKaU in buatimaH. 

H. J. VV, 

H%^4tntUer Jit, im. 
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l>j tlm ncw' edit Urn 1 have taken the op|>ort unity to make a 
numWr <*f midiiMma to the tex,t and to efttM l 

1 deaire a \ m } to extend thankaf for the many o.vprc,H8iom« 

of apprcM‘iation nemt to me by teaidicrw. fttudcnt» auil VniaineaM 
men. 

H. J. W. 
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(HAl’TER 1 
IX*rROI)im'ION 

Thkrk art* many which ittfluaneo ih« Muccems or 

fdihire ijf any liut^ineKK, aiid of thfu^ mme amextenml and bc^*oncl 
the niauV nintnd, but others are conuoctecl with internal 

conditiun>i wliii h tan l>e doiinilely ( oulroUeii by the application 
of Kound management through the exert iso of aonml judgmanta 

ujHm aHcerlainotl facUs, In man ufoc* luring buHtiucMma it ta 
now wry generally re4M>gnbcd that a «i\iitable Hvatom of (.'oaiitig 
and (\wt Accounting to gunie the uiaiiufoetuitir in 

the rontnd of hia affairs. In all busineaaeK, liowovor, atRiiatjoa 
aR' equally necessary, for it is indisputable that wmny facta oro 
obtainable only by statistical analyHee^ enabling oecumto 
informatioi} to Ik*. prtuH;nUHl in an ap}m>pnato maimer. 

Ability to employ the tetdiiiique of statistical metluKla and 
to inU?rpn*i the significaiue of statisticaJ rejiortH i« nec'^MMary for 
the application of that skill and precision bo vitally important to 
cope with the incnKising complexity and vigour of com{>eUtum 
wlii(?h exislB to day in all apheres of buBlueAs. 

The Value of Busioeu StatUiies may Ik» broadly aummariaod 
OB follows ; — 

1. By tho a<loption of suitable statistical meih<KlBf deter* 
minable facta can f>e weighe«l in the balam^e f<» aosiat in judging 
t>DHaibUili«a and pn>babilitie& from aaceriained reeulte and 
tendencies. 

2. Training in the subject provkies ability not only to 
prepare BtatiffUca) iiifomiation, but afao to iDterpiel it witlt a 
view to any neceonary action. 

3. Statistical analyaefl ana of great practical value in 
almocMt every claas of uiidertakingi for asaiaiiiig in tlie 
&rmiilatkm of fK>licy, and often for the foiecaating at bnainena 
eofiditjoiig of the immediate, aiirl eometimes the more diatani 
ftiture. 

B 
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: '■4> imiy^ mi ^ pwst 

tmtaH wh»t ebmigen httve (rntmid^ and d«4a 
iitimnt fmtu may indicate tendciicm wbtoh H bi nmpttfy 
in mtard or devebp. 

5. A knowledge of irtatietba) method givee ability to 
fiiHiertake market leecMircb, interpret etatiatica of prioce and 
other data eoneemlng imlustry and commerce in general and 
to obtain thereby further Information towards the formulaibn 
of bnaineas policy. 


The DtUnttloa of Stallsttef.-'-^tathitice b a eoience devoietl to 
the ineaaurement an<j anaiy«b of fac^te numerically, and to their 
praeeniatbn in a manner imitahb to permit the aacertainment of 
the relaibtuthipe between thoae facie. Businesa StatbUca b the 
appibatbn of aiatiaticml inctfacMie with »pe<'ial referem^e to the 
ne^i of ihoee in imluatr}* and commerce in all ita form^. 

PiH^feeaor A. L. B#)wlcy, in hb Elmnents of SuttMcjt^ definee 
the subject ae the a^'bnco of tneaaureiuent of tlie social 
or^nbm regarde<l us a whob, in nil its manifestatioiui/’ but he 
atao refers to it m “ the science of averages and ** thi? science 
of eounting.’* Anotlier dednition given by W. L. King, in hb 
Shmml^ oj Suitijulknl Mfihijth, statea that the acienee of 
ftatbtiea b the metluHl of judging collective imiural or sootal 
pbemuieiia from the resutia obtaincHl by tlie analyab of an 
mguneratbii. or eolbction of estimates/' 

Hie Matn Divisions of tho Study of Statisttos may regarded 
as folbws :— 


1, iffiAod, which formulates roles of prooedoro 
auci general principles applicable to all kinds or groups of data. 

2. Appft«d Staiistkj^, which deals vritii the appUcaUon of 
statrbtical metbsU and rules to exmerete facts or subject matteft 

AMAed Stalbttes oiaj' b« nithm 

(«} Durriplire, tM when tinAling with Jciiown data <»r raemda 
rolnting to th« pwtt. or prtwMit. ’* Btwinm ^tatwtlta 
towm within thte divkion- 

(h) Seimltfir., m when u yi fo r the determin ing of phy riwii 

eollected lor d^ripUve porpemee by fltatieticftl miMliad*. 

Ai^pitM etat i g M gi f both deeerip^rw nod eejentifle, ie 4lw 
AriiitMi of the eubjeet ueed by eenaomiata, wdobipBte, biekfifetei 


''v}im.«iid'tl^^ '■■;■ 

IMatii itail^^ to a biroeh dtt>eri|>liipe mpgiHai tfyMeitim 
^bkh tbe miU^^Sr xit»a«»im and pmeiilatiM 

{k bnaboitm facts. Buciims Statistics oonifM under the Ibeading 
desoripthre ’’ iiuuimaih m ibe data are coUoctad, aaatyiad, 
and {ueeented, usuatl; in tabulaiionii or graphical form^ -to 
prov^e information U(x>n uhieh eireeutive judgments may be 
formed. 

Tlie study of statistics must tnclude ilie conakleration of 
methods suitable for appUcation In tbe field of business aotintiee. 

In fact Busuiess Statistics is, as previously stated, the speciid , 
apfdkation of statistical^ meUkcids to the aitiivitios of busiooia 
cnterpriM^. H 

fiiatlstleal liletbod.— ( oUection. analysis, and piesontatioii 
of data, in a manner uhich will give desired informaiiotiy 
nece)!^iates the am of statistical method, which providm certain 
niioH of proce<]urc ami principles essential for the requisite degree 
of accurairy, 

For prac^tical considerations. Business iStatisiics are generally 
dealt with on a broailer and simpler basis than is required for 
«w*a<lemte statistical investigations, but notwithstanding this the 
student preparing for oxaminations in the siibjetrt is required to 
be conversant with tbe main principles of staiiaticai method. 

The st*o|je of Statistical Metho<l to be considered includes ; — 

(n) Kules for the collec;tiou of data for the piesentatba of 
tabulat> graphic and other reports and statements. 

{h) IVocedure for the questionnaire method of primaty 
investigation, 

(a) I'lm compilation of index numbers, 

(d) The proeedore for aecertaining sutUbie averagvNi by 
different methods. 

(c) Simple treatment of Uie meaeiirement of variatkm (die* 
pemkm) as shown by the deviation of items in a group or 
series ftom asceilamed in various wa}^^ 

(/) Consideration of the extent to whicb two or more 
groups of data under eomparisoii ate related. Tbiil 
relatfonship is referred to as eoneUtion. 

(g) The study of eeasotial variatioiis/ business cyeke, variou# 
index iiiimbers» bssfo trsnd in business and indueltyf ^ 




bit»iiiiMM» forecMta and budgets, inoludbig budge^^ 
controL 

(A) MVxiee of grapliie {msentation of facte. 

(«) toterfiretation of published etatietice and tbeir mo a# 
i«ounw of information. 

(j) Tbe sourccM of information for bueUkeeM statistical purpoaee, 

Rcfereiico may bo iniuio here to the fact that very fro<|ueiitly 
figures are procluir^cd which are mtsleafiing or fallacious. Some- 
times this is due to ignorance of statiatical methods, and fiome- 
timee to unscrupulousness. There is a difference beta*een 
atatisttcs and mete figures. Figures compiled must be relevant 
to the purptisct in view and then) must he proper regard to 
statistical requirements for a<;cunicy. 

It is JK)i true thiii '"statistics can be made to prove any- 
thing.*’ This is true only of figures which do ncd comply with 
Mtatistical lequiiemcnts, Fatlm ious arguments may lie based on 
figures and information w hich are incompleto or not representative, 
but such figures ate not statistics, figures compilcKl having 
proper tegartl to the principles coiuprisf)*! in statistical methcKl 
cannot sup).iort fallmdous contentions so long as they are used 
for purposes for which they were compiled, or incidental thereto. 

Questions 

1. Statistics can he inaiic to prove anytiung.” Comment on this 
statement. 

2. ” Figures cannot lie.” I>twuss this argument and explain the 
difference lieiweint fi|ture« and statiiitics. 

3. 1a what practical ways can statistics be of service to a buatneas 
taanf 

4. "" Slatisttcs is the sctcnc«^ of counting.” (.'riticise this ilefiitiikm. 
If you are not satidied with it. state your own. (fscorporulrd Acmm* 
tofils (Final).) 

5. Classify the different tranches of statistiv'e. and desoribe each 

brkffy, (In^iwpomi^d (Final).) 



(iiACTKK rr 

PKEUMINARII‘» TO THK CUMPU.ATION OF DATA 


Raqairemetits. — An all<ini|M>rtartt in atatitstical wcirk ia 
tlie eolioirtton of Kgfurefl and hv.U, involving conaiUeration «« to 
how tli««o may J>e ohtainixl, aii*l a#* to the most suitable mode of 
presentation. 

Although this (‘ollwtion of data m roinmonly regnnled lui 
Kimple, it fwiucntly h not. ami in any vhm? n*ttuiros I'oiiHkterable 
thought, iiuisnmvh as the details eolkvtenl form the foiindatiim 
of the statistha! informal iori Iw provide^L 

Kvory foatmv of the problem or inquiry tnusi Iw oxaminedf 
m that the pur|S)se of the statistics may In? projanly fulfHled, 
Thw.M.‘ U> lairno in mind are 

(U Whni information is desirt^i ? 

(2) By whom is it dtssireMl ? 

(3) For what purjKwe? 

The steps to l>e taken «ih? therefon^ (o) to deline Ibo pnVblem ; ? 
(6) to determine the availahlo sourees of information ; (c) to 
define the statistical units which an? to \m^ <lealt wdth; (d) to 
rlecido upon the mode of ireatuient. Iiaving regard to the por]iOfie 
for w'hich the atattMtica an? n*quired* 

Theeo matters w ill now* be eoiisidered in timi. 

Dellnliig the Problem.— 11te im|>ort<iiice of a ckar and conctee 
atatemeni of tlie infonmition m^uired carmot Im overeetimattxl* 

A clear definition of the pn^blem not only tends to cloacr lUHmraey, 
but alao saves ittne in the collec tion and arrangement of data. 
When the problem has been bo defined, all Kdevant eletmmta 
must lie sought for inciuaiori in inquiry', whihit the omiiuikin 
of facts can he guaniod against, as can the admission of 
untiecesiiary data. 

In business the information required by the executive may 
necessttate the rtviolving of the problem into two or more distinct 
statistical problems involving different methods of determinaitOKi* 
This often occurs^ for example, in mfeienoe to iifforittatioii 



« BUSINKSS mTISTICS 

rcKluimI fTomwnttif? fac!tf>n‘ lnhotir anri wages : Is it wages earned 
or wagea nito« ai^otit which data are re<iuired? Must the 
atntistM?H *‘on(;eiTi all employoea. or .wparaudy, grades, and men 
and wormtri ? Slwiuld lost time, f^vertinui, picK^e-work, and 
bonus fwyiueiiTi^ Iw incliKk**! or for ? Slunild rwupte 

in kind U? iinliwliHi 1 Omskler, for example, the pariicuhirs 
eompiliMi in the statist h’ul n^port given in Fig. r>. 

The problem having lanm defined, the iriv'<fstigation ran he 
planned, 

nanniflg the Inquiry. 

K PurjHnit!!.-A\'\i(*n planning, it is desirable to know the 
pur()ose of the investigation. This knowlwlge server as a guide 
(hiring the (;ourse of eolhrtion of information, and enables the 
compiler to d<?<:i«le questions and dittieulties wlueh may arise iti 
the pns^PKa. 

Thi! pnrfK>H4? Isdng kept in mind ensuni^'^ uniforinity in the. 
diafKMitiion of diftieult ifema. 

The purj>o<?i€> may Ih' general or s[>eeifie. ’I’hus in a lnisinos.s 
there may Iw a general aehem(» for mording tcnnpndien.sive 
atntiiities fi»r basic rcH'orda, init more* u.sually there is a 
objwtive, and only those items roneerning tlui ^pecith’ end in 
view are eolli^cded, as. for instanef*, the ja?roentage eflieieney of 
piiH’.e- workers in a factory. 

KxHinplea of statist ies eompiled for general pur|s)seH are the 
('em»UM of VVipulation, I ’enaua of l^nKiu< tiim. Bonn I of Trade 
lUjturuH of and KxfMirts, etc. 

2. 'The colleetHUi of data in business for the general 

pur|a>ae <»f basic nn'ords must obviously Iw eompitdiensive, with 
the danger, if imt limited in s<;ojk\ of the m?e urn illation of 
atatisth's that have iitth^ or no value. It i.s therefore di^irable 
that statist ii'fti eornpihitions shouid la^ only for suidi BfMxdfic 
purpo*M?s as will assist the managtuneiit in its control of definite 
aapiX'ta of the? orgiuiisatiou. This is a matter which re«|uire« 
careful eoa^dderation, as no c»>mpilHtion should lie undertaken 
unle^ of actual practical !w?rvice to the management. Further, 
the cost of compilation miiat W weight'd against the vahie of 
the information to aifonled. The priiu iple involved h the 
name as that apjilicablo to ariv ser>'ice or prodiicrion department — 
namely, the pmvision of only such nen ice or pnxluction m cfim 
he pmtitHbly utilimxL 



COMPBUAtlM OF DATA 7 

It foltom that btsfoxa the work b oommemed ih« exteiit of 
Ilia data loquirai ahould he determim^srl. For mtm purpooee 
foil recofda may he unnaciMssMiry, and the doKimt infurmaiion 
can be obtained from a reviei^ of roprraentative 

i.«. by the method known m sampling/' wUioh will bo diiH'uaiiod 
in a later chapUir. 

Degree of Aecuracy.- -('omplete aeouraiy may l)c attainable, 
and i« required, in many but not ir» Mtijern. For many 

etatuitical iriquiri«?s a Reasonable degm*, of att urtw v ia all that ia 
nocoftsary^ or ohtainiible. Having urgartl u» the of the 

compiliitiori, a decisi<»n must Iw niatie to the degivo of a<HJiira<y 
desired, and the plans for l olbif'iing the djitu firning^^tl Ae(*<»rdingly. 
The standanl of ac^ uraev should be f^tated. indicating if |H)S«iib!e 
the limits*! of pnibid>le em^r. 

Sonietiines an ii[>prt»xirnrttelv ureunde rej><<rt preaenteil 
s|H*edily is nuire valtiabh- thnn a pret ise mur delayiHl, 

Statistical Units, -Tlir conipilintioii nf Ktuti^iirs m^'easiiatea 
counting <»r ineaMireincnt . hence it ir> c»‘*M*ntJul to dehnc the niiit 
or units to avoid the danger of falbo iotis n'Milts thiHHigh the 
ittelusion t»f itcjnH which should be omitted, and the omisKion of 
iletuH w hich should iru hidc^l, It is hcII cveient that weshouhl* 
know what is to be counted i>r meastinsl before iH^ginning the 
colhs tion of ihc tlata, hem e tie* vital ijnpc*rtance of defining thc^ 
stat istical imil w lii< h is to form i ht* basis of any group of dat-a. 

The dehnition of the unit is not iilwawn a» aiinple a« would at 
first ap|>ear to Ik> the t aw'. 'i’Jie meaning of a word conmionly 
undersU>04[| in conversation or in oniinarv writing is frequently 
too whie, and for statislicul puriK>?«'s a n'-stneted sfxxdfkation or 
urmmtakftble definition must Im* appli»sl. A little refitxrtion on 
the following worda will rt?ve..il the for previses stHit<dfication 
in ea<.'h case; prices may U' retail, whiile>wile i»r cost ; a<'cident 
may refer to a slight or serious injury, one ofticiHlIy rcjMjrte<l, 
or on© resulting in a ciJtnqKmwnliun claim ; wages may Ikj the 
amount ©nnied by w orkers direct ly engagrsl in priKluction, f>r by 
all labour in the workshops, or by all in the basiness ; it may 
inedude overtime and Ixniius payments. 

Wfaon eonstdering publishe*! sbitistics on trarJe. Hhipping, 
unomfdoymeiii, the exact inlerprf^Uition of them a 

clear conception of the units ^iealt w ith ; some otrservations on 
thee© are given in a later € haptor dealing w itli pubhsiHxi siatistica,|^ 

Not only must the unit be uniuistakably deliiiod, but it must 
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Im? cUiarly »incior;'*t4Xi<i by uH taking |)art i« the onumf^ration 
an<i rompibu ion oi thw linta. 

The Requirements tor a Statistteal Unit may he euniniarimi thcii!i : 

( 1 ) It mujit //f. nnd r nmi^kihihh. - If other meauingM 

than that iMifiptwl af^ply to the term ummI, in^truetioriB m to 
inetlioci of tn>iUnic;Mt in the conipiiat ion rnuHt he stated. 

( 2 ) It Must he lIomiXjeruurNA. Thi.s uniformity i« cjMentml. 

The unit iiuist not iiiij»iy ilifVerent hNituni.s iir ehanu teristics at 
didorent timoH atid pliw oH. It thr unit is not applicable 

tu all the vomiiiji under review, it is «»ften j>otisihle U> c»vct* 
t ome tiu* didi< iilf y (n) by suh di^ idint*; tlic into groujis or 

until miIIm ient uniformity ba>» sei uriNi, (h) by 

e\pn*»sing <Ji.H,sintilar unitn in term?^ of e(pn\ tilents of the 
selcj’ted unit. A\f/- il tin* »nH|>ui of l>aKerie>' for a wnc 

lMi*ing coinpariMl , f^nne j»nHlurinji I. 2 and i 11*. lofivt's, all 
(’ould fcrJnml to the e»pnvalent i>f 2 Ib. whirh 

Would pndmhty l>e Miflirient forlhi* {»ur(Kij>!eh <»r tluM tunparison. 

(U) il Shoitld hr, Stfihfe. When it i> desiml to use a 
flurtuttting unit h a.** tin* dollar or £ sKulini^. val\n* on a 
imrtiruhir dale may U* Hele-epni the slamlaid unit into wlH<'h 
< umuit values may be ( onverted by umi of s>iitable 

e<K^fheientH. 'I’hus if tla* f this year will huy only as nuieb m 
lav, ui a stan^lanl seU^ ttsI dati*. the e»Mdb<’ient a[»jdieji!de is 
i)’7o. sv» tliat i'luo thi.** year ivpreseni'^ £77 as tueasunMl by the 
atanilard V, slerlin)^ unit, 

(I) it hr. A ft* the Irufuiry nrnl ht Caixihle 

1*1 iUtrnct A'ircrhnnmrnf flic ruiinU/r of einplo\WH on the 
stall of a bo tory fr<Mn thr produetion en^inwrV i«utit of view 
is nuniher en^mged in his workshops, bn! from the stand}M>inl 
of the geiUTul !uai\fiL^er it is the pnxluction staff, augmeutCKi 
by the cniployee.v in the servire df'partmtmt.s ami offices pbus 
tluww.^ of the sah’s flepart inent. When compiling hitwiir 
statist It'S, it is n*v'es.H,aiy to sebs'l the unit appropriate to the* 
infonnation rt'*piiiisl, r *j, workers engage*! dir»\'th on prtsluc- 
tion, thos<> em(fktved in indins t factory services, those in the 
adininistrulive oDha^s or in the sales ^lepart incut. 

Types of Statistical Units Simph Unit, tmeh a« 

many in laujimou um\ r.f/. yanis. i^nindH weight, bwslieln. hourB^ 
reumB, £ st<>rbng, marks, lin*. eb\, an? not difficult to define. 
C»re Ims to taken iu the actual of some of them. For 
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exiimpl«> a rmm may b«» or 512 a ton may mfrr to a 

Uin^c ton or 2240 Uis., a mAne ton of 2204 0 in shipping a 
measurement ton of 4t) cubic foot, gross tonnage reprefionting 
thecubic foot capiKrily of a whole x-ess^;! divuloci by 10*h and soon. 
Again, mt>notary units vary fn>m time to time, nml the same 
unit may have a <lifferent value in ditfortnO rountries ; hence 
allowance for such variations must !>c lonHidenHl. A working 
day may Ih^ one of suv lo, s or *> h<uirs, ac<*onling to the industry ; 
honre statistics crincorning working days juust l.Hit considered 
act ortlingly, and the day defincth 

J ('</9tifhisife, Unii may have to l>e usthI in stune <'aw?s. Thus 
fits trie power may l>t» mensuml in unitK of kilowatt houtw ; 
r.iil\va\ tratisjHJrt in Km indes {i.r. .numher of t^ms >, inimU^r 
of miles eaiTitsl). onmihns tranis|M»rt in tms miles ; labour ftiree 
in dire* I labour }n>urs vehs ity in <»r miles |K*r 

lumr . f^re^sure in h.ttU ptumds minute ;uid im. 

Classification of Statistical Data. l>ata ure uMially chisHifitrd 

iia.sjs ol [TON jmit>' to f>bKerv at ^n)^ into two<dHsm*K : 

(o) rriniarv. (^) Soroielarv. 

are tlatn gatlu*n«l by original *ihs<*rvrttion, 
inea.atrement , ( onnt. or (u igmal re»aTdings, 

Sfronuhiitj are t }i*),h<‘ miiploytsi wlu*di luix e been gat ltCTe<l 
<*riu'ina]ly by soir»eo!ie e|f-e. For f‘Xaniple, iiata < (»llect<*>d for the 
ofVu iiil t 'eriMi^ of I*r*>du< arf' |>nimirv data for the t’ensus 
(*itiror, but an* se«‘oMdjiry data when used i»y others. 

Figures * oih*<'t#*<l ni the m fual tield td einnnenilion or ohserva- 
lion are })rimarv Imt ^ijkru^^^ taktut mun re|«»rls prepare^! by 
?*omeo/iC els4* are ?v<'* ond:iry *lata. 


Qi f:srio\>< 

1. fndieat^’ the mam uses i»f StatMies. | </ Acfouniants 
( Fimi). J 

2. niustrate th*^ ihftieulties of ♦ietermiiung the ''OoUtienJ unit. What 
itM neeessary <'h:ine't^Tistie-^ ' f/aror/wnif'*/ Armuni/intn (Ftml) ) 

3 IttstaiHH the imf)ort4:m*»’‘ of exa«t tlefmiiion in statist i<^. 

Illustrate vutir arrswer l*y ndenune to either in) »K:eupational ^itaiisth^w; 
or ffr) of the Bal;tn<*c of Tragic. ilxffuUm (^iuimb^r of 

f otnmem.) 

4. Why is Ktatisti^al seieiuv iK**(5CHsMiry, and what arfi* it^ us«t«? 
{/ii<c<S7iomfe^ Acronntnnt* iFhujJt.) 

5, If you wm* invitiKl to impure it»ti^ the in any 

industry, on what pt>ifiis wamitl it tie e^HJ^-ntial to in* » leAt Iwdore you 
comiiietnred work, ilrtrorpomh fjl Arnfunfani^ i fin/iJl}.} 



niAn’KH HI 
SOUHCES iW DATA 

I, FoH GENKftAf. StATISTK’AL PirR^OSKB 

Method! of Obtaining Primary Data may \>e conakleitMl under 
three headings ■ 

1 . Ptraimtl ( . 

(«) For general mtatiRtiral purpo^t^ the methtxl of |»er»onal 
olwwjrvaiion and rolletilion of clata may Iw ascsd for 
l(X!alia(xi imtuirioH on any particular Hubjin t. 

(6) For bnaiiieeM pnrfKw^ea all the internal n^iordn of prodneiion, 
lalnnir time and wagi?^. machiiiie o(k, ^ rating and klle time, 
Ktorea rei^eipix and iasnen. details of ro«t, mirninixtraitvo 
ainl liialoa nH'^oifla coinpilcHl itileriially are primary data, 
eoiieuierntion of whk h uill Ik* dealt with later. 

(e) Personal interview x ti> <»bUuii annw orx to aedaded ipu^tione 
may W r«^i4ort4Hl when available informers an^ rtduciaiit 
or indjflfewut, when the inveal igatu»n is one of complexity 
or when ^ucfftions fUH*d eKp!anati«>nK, 

2 * lip ^ch4^dHlrd 

(o) Deiiverml and collcete<l hv canvassers or enumerators 
who may hi>l[) the nx ipient to fill in the answers. This 
inethtsl usuiilly protliices g^nnl results (Ht*e (r) almve), 

(it) Poster! io informants who an> askwl to return the forms 
by jKMtt. Jt has the disadvantage that in a publio dis- 
ttibuiioti many do not trouble to return the forms. The 
metluHi may usually Ik? use<l suroessfiilly for many 
business hikI industrial imptirieH. 

:i. lip JjocAil iitpiyrU baiMKl on the obscrvaliona of selected 
conx^jiondents or Imml agents. Hustnesa ropmtentativeii 
ran help considerably for certain tvfjes of inquiry. Market* 
ing data are fn><iueoUy coHeoted in lids way. The data 
thus eolkK. te<i may ineoiiiplete or biaMMsd, hut for 
*K)me t>’jK?s of inqitiiy the method is sufSeiently reliable, 
10 



laid leM» eKpemlve Uua procedum of ooiidiiig dimi 
quoHiionnaimi. 

Soiams of Soeondiry Inietmtl repoda ond doto 

may bo prepomi from internal n*!(»orta ami Htatemento compiM 
from primary data ; from reporta from other baainetm concoma ; 
or from published buaineaa rei>oria. "Hie linaiioial aeeounta and 
fjtatemenUt, ui»imlly pn^pared with great a^ttruracy by the 
accounting dejiartmcnt, and rcH^orda and accoiinta compiled by 
the production and coniing iw^'ounta. may ultliml by the 
atatiAtioai dcfiartinent for pn'paring a4iiuirii»«trattveaiKl production 

(2) For general KUititstu-al pur}K>aea much useful 

dnia In* others. uwiaUy for other pur]H>aca, may be 

utiliwxi a,K s<^*orKinrv data. 

In conrwx tion vi ith J^uch infoiniatit>n it b lux^cwMirv to know : 

V») How far the ilala of the coiiipiier are reliable, and whether 
he luel the ability to obtain the true fart^<. 

'J'be degiY^e id acc uracy of nuch data. 

(c) Krcnn w hat <ianirce or \vert‘ the tiata obtaintHi. 

(*/) For what objec t wuis the primary compilation made, 

(c) lly what nietluxl the data wem coIIcs^OhI. 

K\U*rnal ^^crondarv data may la? obtiiined fmm : — 

( i ) Pri nifc rt^port^^ fn nn bu.siiieKt^ and otlier iigericica apecrialiaing 
in certain diaidion^. I’rarU; AH^cxdationB and aometime» 
(‘hamlnsrr* of ^ omincrc^e, 

(ii) PuhlUhmi infornyitum,* aw for example ; 

{^i) (XHcial publicatioiui by t,k>verninent Departmenla, 
Mtinkipaliliew, The l^cague <jf Nalioriw, Royal Foni- 
miiiiAiona, Fumign (Jovenimenta^ etc. 

(if») Trade Awatxdatiorw, (*hainU>rf> of t ‘oiumen?e, Banka, 
Societies*. Stock Kxelmugew, etc. 

(r) J'echnical and trade journalw, t»ookif and newapaperw. 
p/) Re{x>rta by oconomi»tj», Htatialieiana, itwt'iartdi agencies, 
University bureaux, educaticmal Baaociationa, 

Senitiiiy of Primary Data. — Businem data obuined internally 
bHouM be, and usually are* aubjocted to some fonn of check 
^'borel^ omiaatons and defective reports may be itmie«:lied, 

* DtfsenbeU in Cliapt4>r 
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Externally c'oflor^t^ data am c^aaiiy verified, but all should 
tie Ofiitryl to discover iiiconsiHteiicies and protmbb errors and 
omissions, iiK*otn|ileU) or defective mdiedulx^ may have to be 
mtuniod, unless it is posatble b> insert lulditkinii or curmctiona with 
reasonable safety. Manifesily crrciiieinis figtmMii and very uiv 
satisf^u’tor)' Mcboflulcm shouhl tie igtionvl. In nearly all cases it 
is bdtcr to have a sriiaJIcr ntimt>er of correct mdicslules or data 
than to have a large nuinlier whicb includes jnariy incorrect 
details. In the tirst caw; nmtlieinatMal approximation may 
prtivUle some mnie^ly, lutt in the sct ocid i ane this is irii]K>Haible. 

Senitiny of Secondary Data. -In ad<iitiori to the imiuiries 
referred to ulH>ve in conniy;tk»n with primary data, caro^ jimjst 

taken Ui hcs> that t^^rny^ iwcil and thy lUiiUi cinpUiywl ccujt^jnmd 
with thoH*; the is using. A slight variation in 

ilcfinlttnn nt termihofogy may lead to serious duAcropancy. 

("imiiniious report.^ on a mat ter, particularly those covering 
a tiurnlx^r of years, may not U* strictly rompitrahle owing to 
mino<r iMljustrnents or changes in |M)ini tif view of the compilers. 

Tho t'ompmhcnsivoiic^is of the data shotild he jiarticularly 
scsrutirua^l. Thus unemployment Htaiistics may ndcr to : (<i) 
all uneniployetl : (h) uue»npt4iyo«l ja>rsot»H who are inerulK^rs of 
trarlo tmions ; or (c) only those* who are State insurtHi, as in the 
ease of the Ministry LalKtur's ligums. 

In general, it must 1 k> eriiplursbrsl that the original pnrfkiKe 
for which dina have Inam collet'i^Ml mujjt Iw Imrim in mind anti 
earoliiUy 'i^^idt?ml they an' uw'<l hir luiotho: statistical 

ptir|Ki»i40. The suitability V a<lequacy ami reliability of data for 
the purptise in vioM- niust Ih^ established by cftreful exantination, 
fiartbuiarly when obtained fnun extenuil soun os. 

Mcecasary Attributes of Data. — A nn tew tif what is impUeil 
in the nlK»ve u'markH will assist in showing their imjxirtaiice : — 

I. iidinlnfily, 

(a) Are iM.U,h tlu; wiune and original comj>i!er« trustworthy? 
VVetv projwr nietluHls and Hafeguarrlis applunl in the 
eidleotion of fticls t 

(c) May then* have delilH?i‘ate or iineonmdous biiwj on 
the pari of the compiler ! 

(<i) Wlnm were the tlata obtaintwl and can that time be 
roganlwl as normal I 

(c) Wlirtt tiegrvo of at^oiirucy wiis aiitHsl at ami to w'hat 
extent was it m^urwl ! 
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The degree ctf iiocuracy although reliable enough for the 
ongiual iuqjuir^N may not be ait?i?urate enoingh for another purpcMie. 

2, for the purtxj*^ in view ha« tr> l>e eone^leitNl 

a|>ari fr(»m reliability, aa may bo aeon fmin the following examples: 

(o) Prices may n?lVr to a ehiafi of eoinnUHlity, «.j/. pc^^ ton of 
paper, im^^ptn^iive of the wt^ight jht ream, which variea 
with the quality am! lhu*kueH>s of t he pa[KU’ ; steel* wool, 
cotton <»r grain prices nuiy iiK'lude various qualities, or 
Iw ha«e«l on an av<*ragi» of dilTcnuit market^', instotwl of 
l«Mng for partiriilar qualilies or hK‘alities. 

(//} Wages may refer t^i all gnwles, or to men aiwl women, 
of to a ftesins! grade, w*x or (XM Upalion- 

(r) SaicH ina\ nquv«cnt onlers rcs^eived, despatchod or 

orders charges! and paid for. and may iiiclmle either, or 
Uilh, wholesale am! retail sales. 

:i. AltlcMiLdi reliable and .suitable in eJmrtKder 

data tnay hv iriiMlt^quate for anotluT piirpoM'. 

to) Ihdu may refer to a more liinitisl or loo extensive an 
area . 

\/>) it may not e<i\er .suitable [wu’imU, r.//. yt^ariy insloiwl of 
tiiont Illy, 

(r) 'J'he tlegrw; of ai eunicy given, i .fy. to the noaiv^t itmo, 
although sufticient for the original piU|xiM’. miy be tiK) 
wide (or the purjsjise in mind. 

Jl. Sot iirRs OF Bi\sixk>s I>ata 

Ait-ontion may now lx? dirwt4*<l monr^ particularly to tlic 
.sourc:©ft of atatiatieal data in a nnxlem hiLsincwH e<meern. 

Them h no doubt that comparatively tew bttsimws eone«rn» 
havu arlequate HtatiHlicrtl infc^rination. not withstanding tliai a 
conftiderablv amount of injp>ruint primary data art' rt*/guhirly 
rueonierl for other purposes. It is true tlnit many hu«ineHaos 
coitdiieUxt on inmlem lines are an exception to thiM genera! 
siAtement. Further, the developments in emninoreial tslueation 
are helping intTeaaingly towanbft a in<Tre cnlighteriTxl bexiy of 
btisiiusiSK exeemtivoa, who are able to realise the value of. awl 
make uae of, tlie valuable infonimiion aflonied by an appropriate 
tityatem ofcTiattng augmented by atfttiaiica,] ret*orts. 

J^mtfy Bujrin 4 tih^ Re/cmdm, Maify roeorda of original entry 
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for purfioim of iMcsooutiting and recorda 

cofitaifi iiiut'h dcitail, and* being on proTcd primary data, 

they are the moat valuable eourceK of information with whieh the 
atatiHtical department can work. Hie rec:orda ami statementa 
regularly pre|wireil by the Accounting and (Visting Departments 
may 1 hi rt^ganied aa highly Hatwfactory scscoii<iary data u|x>n 
wbkdi the Htatiatical department can work, liecam^e a# a rule they 
have l>cen carefully pitipari'j^i and cjici-ked againat key figurea 
or qontrola of the accounting departments. 

Pritruiry HmonU tony also he rtn|uire«l involving the 
collet^tion of furtlier ntfw data and fa<*ts ; but even ft>r theise it 
may often Ix^ aiTangwl for the provision of the riwH\s»ary data by 
an elaboration of certain details at th€> time preparation of the 
usual r©|.K>rtM and (ojcoiinting monls. If tlux in done, the 
exfHmiife and time atlacluMi lo ilinM-t Hpindal i-olkvtion by the 
Htatisticfil de^Xirtnient art? avtmled, 

CUisifleatlon of Business StallsUcs, ft may assumerl that 
the inanageineni of all huairims organiHatiiMm reipurt^ Htatistical 
infc»rmation hir a/iequate <‘ontn>l. 'Hie following is a broad 
classification of the information whith normally will be 
advantageous : 

1 . Statistical stateinonta or refKirts concerning the pim liasi^s 
of maU^rials and ex.[KMiditure on services and business exjxuiticfii. 
Fur<‘tuii%e control is an imjKirtanl matter. Internal Index 
Numbers showing the trtmd of pricea and of pnxluelion arc 
invaluable*. 

2. In many ImsiimKM'a, data concerning pnHhicttou quan- 
tities. c(»sis and efficieiK tea. 

il, Statistics relating to employees, their ol'cuftationa, 
earnings, K*rvu?e, output, efticiencM»« and conditions. In large 
iMisinesscs the extent and effect of bilwur tiiniover on co«ta 
have been revealed by statistics. 

4, Statistics c4MH?erning marketing, sales and distribution, 
and tiie relationship of stocks for sale. Various metlKsls of 
iiuiicatiiig trend, tuit only of prices, but also of public taKt4i» 
can W pnmmleit. 

r>. Statistical com }YiUt ions faciliuto budgeting and 
budgetary control, with the iuivantages of estimating in various 
diitxditms for the immediate and distuiii future, 

b. infonimtion concenuitg capital, iU acquiaiticHi, tlia- 
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jpomtioit, reiitrii upoa it^. Btaikticiit rekUng to 

kmi eopital in’W fann of ptaut. of tlonting oapttal, 

paKii^larly that lockini up in mat^^rialM and finiahod 

mu«t l>e reviewcsti frequently having regan) to th© 
extent of liquid resources. 

In presenting such information imtlinetl above, the method of 
presentation, whedier in tabular, graphic or diagrammatic form, 
m a matter which deitiiihds a knowledge of statistical method, 
and the ability to t the iiu»«t »ul vantages jus manner of 
conveying the tlesirtni information t<» the cAt:H-uiives. 

1*1 large f:tstabUsluncnts the acO|H» is, of coiirw', greater than 
in small husines.Hr‘s, but in every cant^ some knoule<ige of nx?^>g- 
!usiv| Htalislical met hods is ati advantagi*. 

(JCKSTfONS 

I, Wliat main f-u nirs runst he Injime in mind when rornpiting data ? 
i?. What are the for a giKwl Mati»tieal unit f 

3. Ihstingitirth hetwwn priinarv .and motidary data, and state 
what extent they may he ♦‘onsidemi rt'liahle. 

I. What informat ir>?j w oulel you require to xatiMfv yoiiraelf a« to (Im 
relialulity of m'<jiidarv data ' 

r», Krum w'hiiT siyuiVe.s ;u) inO.Tnal, i6) <*\termil. ran uwdul statiatieal 
dvifii lw> obtaiutMl hy tlie fiiatintieal department of a hnainm^ ^ 

d. Name four ways in which *«taiisti*’» ruay lie of wrviee U» a 
uuinufaettmjf. 

7. Write iiotea n|Km the queslionnaire method of primary 
invj^tigaiion. {Ijomlim i 'hoftOiff of Cornnkf rc^c.) 

H, the impnrfanee of **xttei definition in Ktatislica. 

illustrate your answ er hv ndereivje to eitfier (a) (K'cupatiottal atalmttc'a, 
if>|i (UAtifttica of the HaUniT of Tratle. ilAmdon Vhrtnif>er of Vfmmtic^i.) 

U, Deaentx^ aources of statistical information on the coituliti<ma of 
any imlui^ry known to you. iUmdon t 'hamin^r of Vrnnnufrcf .) 

In, Why are sehiHftik's in i;harp* of enumerators tlie Ijoat methcxl 
of e^mdueting extciiHive stalistieal inquiries? [Inrorponjtifrd Accoun- 
fanii {Final}.) 

ir What Alt? the fi4ivantag(\s ami diMadvantagea M eolteetmg 
MYatistirai thita by nieaufi* of «<*h«>iluh?^s to Ix' filU^I in hy informants i 
(/jicorjjomtfd dcco««/ffn/>f 

12. (.lAAs,ify the imdhtxLH of stAlistiral invirstigation, and stAte 
l*r»fly their nsapiH’Uve inehtA and demerits. (/ar^jrporaMrf Acr^mn- 
{Finai}.) 



ClUITKU IV 

ST AXIS IK ’A L S AMPI JXO 


Representative Items or Samples.- F^ir nmny purf»o8es 
«pjm»ximrtto an«! ttuflicu-iitly aci-uratn inronnatiori conrorning a 
inasH or group f*f iti-tm i nn ix* l>y si'ilccting I'orLSt'iiuwlj^ 

or at raialoiii. a rmiiilHir of n^prmuilativu or ji^ainploa, 

whu'b wlioo iTviewini ami !nU‘rprt‘lo<l tenable afsproxiiTutto <M>n- 
i’luHiouH to Ih? ewtablKsluxi coiirmiiiig tlu* uliole grotif). Hatulom 
when oiiub* (♦!' a riiaHonably larjjrr mio\l>or of iltMUH. 
a KufUoiontly ruliablo pk turo or tmlit iilioo of tlu^ wholi^ gn»up of 
tbo xamploH uro a fmrt. The Kaves the trouble 

aial exjH;n.s<^ of ((uopleto eiuiineratirui and arialyni^J, un<l for 
jnaoy purjK»«ox hvuls lo xurfirixingly aecimite^ ( ora-liisicmx. 

The ** Population ” or ** Universe/* ' 'Du* group of data fn>m 
whui* xaihplert ar«.< taken is temied the ‘’ population *’ or 
*" uiuvdtw.” Kor example, if the output of, J^ay. I^o piet?eworkor« 
pnalui'ing a certain artk le Im* ftohs'te<l at random from, say. Khw) 
worker*^, thene outputs will tw reasonably repixvstM it alive on the 
average, of the output of all the workers. The jM»pulation or 
uinsem^ is the entiix^ greuip of HMt output t(Uant]ti(^. 

Not only is this an wonotnieal methcKi, but, at times, is the 
only nietluKl of obtaining rortain kinds of information, jwirticu- 
larly v\hen the *' ]H>pulalion *’ of the iumis is very extensive. 

Two Easie Laws, ■ *rhis metluxl of statistieid induction is 
baseil (>11 t^^ o general laws : {*$) ‘Fhe l^iw of Statistical Ucgulanty» 
(h) The I.aw of Inertia of l.;irge Xumlwrs^, Thest^ laws or prin- 
eipWw ant‘ an imjioi-taMt feature in lumh statistkal work, par- 
tk'ularly in ndution to satii|iltng, and should he fully tindei'stiKMi. 

Law of Statistical Regularity.— *rhis states that a re^isonabty 
large nundK'r of items selec ttxl at mndom from a large group of 
items, will, on the average, la? n’'pn\s<uiUiti\e of the ciuu'aeter* 
isties of the kirge group (or ' |w>|uilati«m 
The imjHUlant feaiun's an- ; 

(a) The selr^etion of samples must \ye made at random, as for 

16 
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ioUaiy aietlKKl, no tbai every iliem in > 
tihe popm&tkm *' hm a ohaiK^e of bdlxig a nample. 

(6) The number of itainpleft mii»t Im laigt^ enough to avoid the 
nmlue influemib on the average of abnoniiai iiema. The 
larger the number of ilema aehK^tod tiie more reliable in the 
infonnation afibniecL It can l>c ahoa n from statiatieal 
calculations that the reliability of tlie indication of the 
sampling is prop« irtional to the square nnu of the number 
of items incliide^i. (See jwige Ki«,) 

The princittlc may Ik* iltust rated by some Hiitiple inatanccm. 

(1) Assume a aack lotitnins U>0,<K.w> discs rwl on one «id©» 
hhu k on Ibe other. If succc^esive lots of 100 are taken out and 
drofq«Hl hapimzarrl, the numlK*rs of mi Kurfimjes and t>f bbu^k 
i>ne8 will lx* approximately equal, and the greater the number 
of lots an dropiKnl the more close this eijuality k likely to bo, 

(2) If the {H-neiitage return on invested capital of a coic 
sideral.dc nuinl.H^r of ilrn|K.‘ry Hion^s thn>ughout the country 
can l»e iiwertaiia‘<i from publklual and private rejK>rt# as lasing 

per cent, on tla^ averagts in all probHl^ility it w'ould Ik? found 
that the iK^rcenUigc f al(Milat4Mi from a summary of the return 
,-ho\vn by e\cr\ wton; in the country, if <»bt4iiiiable, w*ould 
approximate to 71 |a*r cent, lly rf?ct>niing known rosulta of 
llie "sample’' htorcH annually, the tn?nd of any rise or fall 
of tlio |»eixentHg4t iTturii might rotmmMy lx? acc epUyl as the 
likely trend of profit fluctuation for the drfl[K?ry Biore tro/ie as 
a whole. 

(Jl) A colliH'tioii (d variously cf)k>unHl and debignixi bc»xeH 
containing ntationery slujwn as an iwivancc? dinphiy in x'ariourt 
trade €?enfrc*B throughout the count ry reveale*! that six of the 
designs were by bo ix?r cent, of the buyers viewing the 

colJectkm, and by finding the average }x?n'eniage <pmntity 
ordered of each design the manufficturer was able to phui hk 
prudiietion output, Tlic uUtiiiato aalijs prof>orlion» came x^ery 
close to the estimated ones baaetl on " sampling '* cak'ulationa. 

Law of IiiorUa of Large Numbers.— Thk law is a corollary of the 
law just descrrilHi^l. It state© that large groujia or aggregates of 
data show « higher degree i*f stability than snuill om^s. 

The movementa of all the se|Mtraie components of the 
aggregate reveal a tencienirv to compensate one aimther* some 
o 
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fKnibiiblv higher, ottom h>wer, 

ot it iM uttitktily thiit they will dl move seme diieetioit* 
'I'be gn-ater the number composing ilw. uggregete, the gmiter will 
lie iho tHimjJonisatkm, or tendency of movements to tieutratiiM» 
one arifiiiier, ami consequently the njore stable will be the 

The law does not mean that chafiges cannot take plm^e over a 
)mrio<l. It means that when very inrgt? numU^rs an^ involvetl 
cdumges are likely to lie nmre gradual and rt*gular than when 
wdslively snmtl nnmliers or quantiticH art^ comidewl . 

Sec^uiar ohiingt^s arising fr<mj s^une funilartUHitaHy changing 
conditiorui due to cumulative longqxTi<xi Umdcncit^s are not 
prccludwl V»y the law' of inertia of large inimU^rK, Xew laws of 
govimntent, atwl mtienlirie developinentK affect the death rate, 
and many sup^HinpomHi nio<lern conditions athn l the birth rate. 
lioMil deaths and iioeidentH inctretiscMl with the nifMlern develop- 
ments ill road tmiwpiirt, but are lieing wdanlfifl by stringent 
rt^guhdions, l?itKluetion in ftndories hits Uic?n constantly chang 
ing owing to inventions and discoveries, whilst facfiiry regulations 
have iritroduewl other influential i\ivUprsi<. Hut of 

such general inoverneutH or treiulsi the law still a}>ptU?8. 

A goes! example is that of crops and jinKlui tion of (ertain 
comrnfKlitks. Taking figures for the whole worhb tlu'^ total 
remains fairly constant for these cornnusiities, and although oven* 
a long w’ries of years they niay ftuctuafe, the fiiK tuations are far 
less than tluiHf? bast'll im figureR foriiulividiml countries and areas. 

$Snm}4ing hi^ HumUmi S4t,kdi<m of it«?m« from a large ** fiopula- 
tion *' (kqauwls Wf>on the thetiry of probahility. out of which the 
two laws just d«:$eicri)icd have etnergetl, 

Stimiiling //*/ Sdection is less dej>endeni upon 

prohabilities, und in business statistics may idten lie uscsl with 
aatisfactory rtMiuhs. In some cases theitj is grwite.r lU'curac^y than 
when random md(M'tif>n has to rtdieil ufMin, but biaaaed choice 
is a clanger. 

Sampling by Random SoloeUon* -Tfm meihiKls of choosixig 
samples im? various. «,(/. Viy making a dnivv as in a lottery ; taking 
c^very tenth e:»^ample {or other interval ammUng U) the nature 
and quantity of the jKipulation pricking a list haphaaafd. 
The iruportiiid jaiint is that every item (unit, group, ciaaa, district) 
ahoiild have the same chaniNB of being included in the sekclton. 
The lottery metlKKl umially meeia thin requiremeiii. 



iMBlilfllg IqrlWMGtoiis Sttaetfon.—For mMnpiuig by ciMurknn 

KNolectidn grou|M» or clii«i«o«s of utv to « tiu»ughtful 

mketion of repro^ntative or typical mnplait, froRi which a 
rea^nabJy reliable indicalicni of the characteiiatica of the gri>upe 
may be obtained. 

The method may be u»ed for obtaining repreeentaiive 
infomiaiton 

(а) of various financial aapecd^ of of buwiiMMwscMS ; 

(б) of prothurtion ami aalfsa qiKUitities uiul prircj* ; 

(r ) of pf?rw>nncl. 

It ia alwj employi^l in t)u‘ sc'loction of data fn>tn which various 
In<icx X\JirdM,T8 of jihees. costs, fiuanco and prckluctiou are 
as will ia* dcscrii>cMl wlitni dt^aiing with this aubjcH^t. 
h hImiuM (d)Hcrvc<K liowcvor. that pra cs umnI for catcuiaiing 
grn^ral windcwah^ hiuI niail price index numiiKjrs are largely 
obtaitunt by random selwtinn. 

Practical Examples of Random Sampling. 

(a) fh Utaif s of t'itfd to (I largt itndfrfnLituj. Figurej^ fitr every 
third or fifth lairge or wagem c'lin stdcchxl and a faiinple 
drawn from the top at ca<h cmi ami fnmi the Ixdiom of 
each barge or w agon s«*UHt4f*d. 

(b) Wfflly of imritrw/ rios.\ fainitU'S. Jh*eide ujwm all 

the districts largely oi*4‘Upi<vl by vvt^rking eJaws (arnilica, and 
mark out into approximately etfually populttt4xl scethwia 
ini»t neccsjjunrily e<jual arf^as) : divide the total nuinla*r of 
budgets rtHpiimi by the nunda^ of Hcetionii lo dcM ide how 
many aarnpies frmii ea.<*h aectiofj ; obtain annwera io 
quest iimnaire from one boiimdKdd intswh road in the jaxrtion 
up lo the nurol>er idhjtted. 

(e) An Artich jnnnvfncUtml {ur imtgfU) in eery btrgf. 

Take one fn>ni each 100 tor btOO) pnKluct^d or delivenKl at 
difiereot times or on different days. 

In each of tlie alxwe examples tiie sarnplea w ill lie iepn!»»amta- 
live of the diaraoteriftties of this whole (or population 

Dang^ pf Biased Sdcction. -In making plannofl or con- 
scious aeketkm there is the danger of biaa in the clioke of 
sampler. When prawible th<'» choice should Ixis mmie »o aa to 
intdude a numl>er of mimplee of cai.<h edaos or gri>up wdnch w 
proportfoiiai to the total quantity in the rosfioctive groups. Very 
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ohetK howfsvf^r, ihin idea to carried out owing to tto lack 

of itiforiimtion m to the itumtorn in n ckaiii or gr«>up. In auch 
caaea random mdecjiioii fiocotm!>a and t<i eiiaure good 

regtilta a larger number of aamplos tmiKt to taken, making a 
teal hy a " trial ami i?m)r ” prcK^CKH, i.e. a numtor of aamplea 
are drawn ami an average in taken, toveral are made in 
thi*» way, and if the variations arr* wifle, a gft-ater numtor of 
samples m taken and teatciwl again, the prcK tslure being eontinucsl 
until ft reasonably constant <»r stahh^ result has toaui an*ived at. 
One writer goee ho far as t<» my lliat wiien relying on Hamphiig 
for siatistiea) purp<iHeH it in far totter to take f>r ravSi^K 
at random, and examine them to see what their character is lies 
are, than to take r»<!.«KK> which «re H}as<‘ially chosen. 


QrasTioNH. 

1. What <lo you lUKhTHtand by “ Katulorn Sampliiiiz: ” ? 

«, npon what principles is the metiuMl o( Htatistirul Hampliug hastsl f 
3. Kxpkin the following principles : sUtisiical reguliu-ity ; the 
inertia of largt^ ruimto'>ri!i. 

4* What M the purpose of tKctnpHng? t iompare random and 
ediniieiou«i sakH^tion of aiunokst. 

f*, What do you utuiersiand hy sntiipling ^ How*- would you 
iwnnewi tc* ohisisc^ a miinplc {lntor^mfU*>il Arcountanfs {Fhutl).) 

tt, State and explain the Law of Statisticul li^’gnlarity. What 
ita corollary ? (/iwM 7 >or/iic</ ..^crotin/oa/x {Final) ) 

7 What methods of selection w<»ul*l y<ui iih<‘ ui chocrse a random 
tuLtnpte fif : pi) Working-rlaaa famihe.s hw purpoiw^s of a of Living 
Index , ih\ I k'livermsof e<»al to a large factory, and (c) A ma.ss-j»nsluced 
inaruifftct tired pro<hict f f f acorporfi^rd A crow w/uw/y { Fiurd } . ) 

H. What are the acIvantHgiKs iumI di>yiiilvantage»* of the Samjth. 
inethfsl of HtatijAtical impiiry '* (fnitfitittr of Tran»jH^ri,) 
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PRKSKNlINi; STATLSlirAL IXFOItMATlON 


Business Statbttes coiiKidcriMl m far rrtnii tho prnnt 

<tf view of the eoll©r‘titm of «iaUi, 'fliere i-^nuaiu^i in 1 >c con- 
Kkloml the jikmIos of proHeotation, which nuiy ho : 

(a) The proiiientation hy texiimh tiihtilar. or graphic methoiti», 
and 

ih] The analysis aiui inlorpix^tal Ion of the pitat wtir« compiW, 

Presefitation of Data. It ho f»hvi<>n» tin*! data may 
piv 8 ta»to<i in variou.a wayj?. and tlio form of the imsontation will 
def>end u|)on the pur}K»>f tor whieh the inlonualion floHimL 
Kmjuently a sijnpic tahular form is ailojjtrvf, jMirtunUrly 
wiicn the data txw rc'piinvl for turf her uM‘, un for in^ctanoe 
prciwiralory to ttie dnu^itig of a graphir rtairf» 

ftn the other hand, a rnon* <letail<j^l nml phuimf^l e<»Jltimtmr 
lahie may be mH«e«rtarv when an analvf^i^ hikI inUTpretathni of the 
'l Ua are mressary for lh<» pur|>ose in ^iew. SjKNdal arrafigement 
and gronjdhg may Ik? calh^l for. and afs<i tin* ineluMiott of averiigi^a 
or |X'rrentageH. In Bome eases only s^det ied groujis or chtsacis of 
?lat;i eolhvte 4 l may be iialiKh^h a.^ greater idTee five ness i/s often 
secured hy the omission of hu ts nniHH*essarv for the purjiortc? of 
ihe n?p 4 >rt, Can^ ha« hi be exereiM'd that eflVH“livene»« arwl 

ndirthility are not jeopardm^l for convenicnee of pnisseiitattoiK 
A Title aliould l>e given to every statist ieal it'iKirl, table or 
graph. 

Whenever p>«8ible the title should fK? brifd. but elearneas 
should not Iks fuierificoil to bn^vity. 

When a rather lengthy title is unavoidable if i>t iH-fler to 
f«pht it up into phraaea, preferably on H?parate linciH, ha for 
CKample ; — 

Eagle ( i>a<*h Work^, Ltd. 

I^b<mr StJitiritics. 

Eaminga, bourn and Eflieieneies 
by Hhojw ami Onule^ 

Quarter ending, SI*- l)e<ond>er, IIML 
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Tlie iM\m umi on varioUi^ {brnm anil roporta ni thia book 
will affimt other examples for nituly. 

dioioe of Form. ^ln l»natn<^ the mot hod moiiit eamly umlor 
$Uhh\ by the jwmni for whoao inforniHtkm t!ie uttatiKturH hove been 
|irrpait!ii) «kc>aki lie tiiMHi. 8i>tno executiveH uriitoTatatKl and prefer 
graphs, othem can appret tale the lufonnation better in tabular 
fonn. 

Regarrl muni 1t>e had to the manner in which the form will lie 
eonaulhtHh for inaUm^e : * 

(<*) Home nmnagen* prefer a lurge weale tables or gmph to tiang 
on the wall, 

(b) Home UHi*rH retain <4ll statistical n'lKhrU in }cK»s<’^-Umf 
bttuiei>». ami tlie of |m|K*r usoif must Ikj cajmide t>f 
lioifig IiIchI in a unifoni> si/i*. 

(r) The use of more than one colour to empliasiHc^ 
featun.M» may be useful. 

(d) If blue print, piiotogrupbio or printisl rf^pies have to Vk* 
mproduceii, ooloui's will genera lly have t«» la' av/nded. and 
ilnea, JelterH and hgun'H iieetl to Ikj clean and flistinet to 
eneure gmxl repnsiuetioii. 

It h not uneommon for Imlh tabular and graphic preserdalion 
to lie requireii. 

For aoine purfK>«v> a few* salient figun^H may lie preHent-tsl in 
a U»xtual rcixirt with more effect than in other nuHlea of 
fireaentatiorn 

Explanatory Notes and Footnotes should avoidmi if the 
can lie adequatidy prcscnuxl without tluun. 

For buaini^ts ua«» t he not*^ iKX'esaary w ill usually consist of 
(u) Indicatums as to the limitatioua of the data, f.g. the extent of 
any approximations, such as liguros Ut the rif^iresi tliousand, the 
nearest hour of laliour. dinirtmls correct to the sei*on<l {lUu^e* otc. 
(6) A statement as to the type of avt^rags show n, (r) A note neceS' 
sary to ensure proper interpretation of any daU which would 
otherwise he cajiable of l>eing mis*read or from which incorrect 
deductions might otherwise Im« made. 

Kxplanatory notes rtifer to the statement as a whole, but 
sometimeH footnotes are used to clarify s})c»cific items in the 
aiatemeiit. 

When the statistics are for some general use, and particularly 
when they are likely to be used by otliem unconnected with the 



vmmwsmQ statistical information as 

bttsimRii, cn^plmiAtory not««i wre ofWn tidded (a) lo giva refemm 
to the incmree of the dni^ mad ; (6) to expliiio mtm feeteto 
eomiected with the of thi^ compilation ^ (>} to imlieate Itow 
eompatotiona have been miule ; (d) to atate what typo of averiige 
(arithmetic, geometric, me<iian. etc.) m iiaerl ; ( 0 ) to dravr atlentiim 
to any limitation of t he atnircea 01 * of the originai data neoeaaaiy 
to prevent mtaapprehetisiona. or to indicate any partieiiliLr 
fc^aturea necoMtar}* to a clear interpretHtic>n of the fiwda preaented. 

Textuil Presentation ndeni to tlK^ f^roHcntation of Htatiaiical 
facta in |.>aragra|ih form in^i^tead of in tin? form tyf tables or graphs. 
It i« a fonn of intwwhicing statistics to illustrate a wntten rojKirt 
<f>r survey. The data are tlms fmrt of a <lew^riptive diianisaion, or 
arc simply preacmU?^! in paragraph fonii, without comment. 

'r\i*o methodM of arrangtuuent Ava usc<l : 

(ri) Data arc ini rofl m-eti into a tt'Mual disfruKsion or dearmption, 
not ill any systematic onicr, but at convenient ptiinte. 
The ts\o folhiwing excerpts an^ examples : 

(n Th«’ ivnmti^'r of contrai't'^ phw^t #1 U.-^t yi^ir wan 16S, tnnking 
itc' OftttJ i«) 1*40. T)«c vahi*' f»f ta»t >'earV 

£6HS,5iH, th*' oo lo nf wlneh 

litiij tki'tiuiUy pni<l. TIs* foOil exj’»^*nditur*>,*iTlce 
ih«’ (.’< »fTwiu««^jon ?o h 13l,271^'V.n . Ttiiw ineltidcA 

whii'ti in 1035 itmouotefl or 

t»-8i>5 |M'i r» til. of ih** \ e«rV caitiav*^.’’ 

fii) (^anrrwiiiH «m ar* aaaiy^ii^ oi hnuHi^holU 

“ AlOjjljot Ji*T lhcr»* wv‘w« apjj fimuiif HH, irw'iludmg 1510 iMlulti* 
and 1030 child u ith hw ihan 4^, a ln-jiwl a uf*r»k for IckmI, and 
faiiiilw's ir»0 w»'T«' nss ivaig uni-raploymctii U mdU and 
230 unctnployrtK'nt 102 Mfro living on wag«>i*, atnl 

04 on rO*, 'Choiw* 012 im'luclud iff 

pt*r i?cnt. of the cduHrcii.” 

(f>) Data see pn^senUHl in a contirimux^ running ft>n», with i>r 
without groupings and systematic arrangement : 

** The salet* hv th»» CVitnpAfiv"# hM'forio« havf^ liCJtj : 1#24, 
T-«j€«U il0,4(KS U>ndfm £2rf,WM\'uiA<^How iI2.(H>0, totnl £4S,20f>; 
1930, £iri.Trif», lAtfvion £42,500. £17,200, OvUi 

£75,500; 1035. Ur-ds £I».Ui)0. I,ondon £51,300, (Uiiagpw 

£2U50, iota! £01,350, Khowmg cuntmuoie* progis^ai* in evary 
inatiuiee.** 

Advintagsa and Dliadvaiitages* 

(a) Admniagt*. £xi)lanat4>iy' or dtMWJrijdivc husineefi reports 
or tnemoranda ixicorporating toxtuai data, such a« a fevr iinporiaiit 
averages or toiaJa, are often more emphatic ami <;otiv6y facta with 
gnsalw dmetneaa and clarity than would be obtained by mh^ 
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minting tb« ncuitc information in tabular or graplitc form. To%tual 
comments cannot Ijc overlof>koci aheii nTacling. 

The inethofJ h often the mmt Himpio meamt of preeenting 
for review certain regularly coinpiie<l roTjtinui>us Atatisike in 
M'hich j^rioclic variations are few and not extreme. The regular 
evemneaH of figures may resolt, when IrMtked at in a hurry « in a 
few vanaiionA being overlookctl. This types of AtaiiAtical report 
often ariAea in the case of wwkly arul monthly information 
connoeted with commercrial and iadiistrial undertakingH, 

Even when the coiiAtrucUon vt taliular reports is easential and 
more convenient for purfK^sew of compilation, the textual 
prmeniatioii of particular variations of interest i» often more 
eff<?ctiv© and convenient for the fierson whr) has to consider the 
fwita uxuier nndew. 

The fnethorl involves less time for bollj prepanrr and reviewer, 
and ia therefon^ economk^al when ii can he ummI. Instcail of t he 
tiAcr imving to go thmugh a full table of facts Ijc is put dircM^lly 
in ioucdi with the pertinent information. Further, facts ans more 
clearly undcr»to<Ml by thorn* who find difficulty in interpreting 
facta prtm^nU^l in Uibular and graphic form. 

(b) DismitHuntage^. Kx<*ept when the ilata art? few, the 
textual inotiuMl fails to give an effw tivi* and s|>e<*dy viow^ of the 
information prmmtcil. 

This in particularly »o when presenting cointwimtive figui-cA 
rivaling to detailed cloaHilicalioiw, A shtw's or several aeries of 
flata whic h arc to Ijc compared with oilier data would lie eiun- 
bersotne aiul difficult to comprehend if sut out in paragraph form 
inateiul of in a suitaVily planmyl table or chart. 

Again, Ihert^ is the jmssibility of uniiit^mtional, cir even 
delilHjrate, Htdection of faota favounible to a certain point of view. 
The pnwinlufion of full stHttatica in a ncjit textual manner niakets 
AUeh biaAmnl seUvtuMi moiT difiicult. 


Qckstioxh 

b Name three broad rlaanes of metliMb of proweniing atatistical 
data. What Ahoiitd detenniue the choice of method f 

2. What are the lul vantages and diaoiivantagee of textual 
KlathtticA ? 

S. In what form ahoiikl buninnaa ataii«tii!« W preAcnUxI t hlontion 
three forms v*f presenting AtatiMticiU information. 



OUAPTKK VI 

TAW'LAR PlilCSKXTATrOX 


i’HE arningf^mrnt »if *lata talaitatiriiiti oiitisitlemhlo 

ti^otigbt to ruxiro hhowing the n'lfttiMnHljip tho <latrt of 

r>!tc or moro svrie.^, fu* u<‘ll as tho signifiouucc of all (he rigiim 
u'iveii io tho ('hiasifo ation a^lopteti. 

IVtfessor Pn)\vlcy iti his Manuttl of refers to tahulatioti 

v 4 ‘ tho inU*nno<lijito Iioiwwmi the aremaulatiim of rlntA, 

iti vvli:ite\er form thoy are obtainetl, aii<l fin* final 
t onnt of t fie roNnlt> r-hown by Ifu' statistirsi,*' 

It \i*il ho oh\ioit.s liirtt the Jirrangeinont or layout of the 
mIiIo'; is »li>jx'!nh‘!n n(H)n the information to !>e jwatmtefl, and 
\:pon the |nirjH»M* for whieh they atv to U* prepamK hut, 
fs »t\\ ithjifanding the.se inants, tliere an^ a numlK^r of featun^H 
dw.mt tabulations of general applicatuai ivhieh (he student .should 
arrpiainUHi v ith. and « liK h Mill now Im’ roiift*ider».nj. 

The Form of Tabulations. A few fdi.-ri^rvations on iho form 
ef the tables ordinarily uhchI may be eonshlensl with advanta);^! 
Ix’fore pr(K*iH.Mling to deserilH,^ the teehniipie of ela>^ifying and 
f*r*rting data prepnrutory b* their a/.tual entry in the t^ibles 
( heinsidv w. 

In the first pliwv, a distinction must Is* made l>eiw«^ wlnii 
nMiy Ih? terrmxl (u) Informative or I'hissifying 1 abulations. and 
(^>) Interpretative or J>orivative TabulationK. 

Informative or Classifying Tables arc ririgitial ubles which 

*‘^‘nlain syt»t«mati( ally arranged data, eonipihxl for m^onl liini 
biriher uat% without any intention <»f prt^iwnting eomparwKm, 
reUtion«hi}»i or signifik^anee of the figun^a. In other wonla, they 
merely pr«>vide a convenhuU nieam of eompiling and preat^ndug 
datii iit a form for eaay referem.*e, very frefiuontly in elmitiological 
oitier. 

A fskdory imy roll ia a Ubulation of thiH ty-pc (sec Fig. 1), 
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* SomiMiuiiM m eoUmtn for (>a^h dny of th<» wo^k iuhI tot4d are induHed. 
Fio. K'^ExutnJe or an IjrronafATi^'i: on CuussirviNO XABtrLATiox. 



TABITLAR FRESROTATION 


W 

Fig. 2 iMn example tmch a table, umxI in coiineciion with 
Orciem Teoeivc^^ and contains much infomation firom 
which u^fui c»tatietie«i may be compiled* 
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A. 23 

12 
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40 0 : 

12 0 0 
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Ks»;, 2.* An Inv^obmativk on i.X,A*«i*irvi.s« Tahi.«:. 


Ifiterpretative or Derivative Tables an* tUnt iuot iu that they are 
unalytiral au<l are prepartnl to pn*mit si^nilirniit of the 

(lata voinpristnl, 

*rhi*H I vfx* of ubulutioti may U? : (f-i) Simj^le ; (b) (Vunplox. 

(a) A SimpU Talk the numfMir or nma^iiremeiU of a 

^injrlc .wl ol itCMiH having the ehunM toristii atfiUxl at the bemi 
(»l a <-t»hinm or row which f'i>rin!f< tlji* of the table. Uidng 

tlic temiinolugy <»f statist U’ m, we may tabulate a de|K*tuloiii 
variable {r.j/. output of pOBiuriiiMi) agniuHt an tiMie|Kuident 
vaHahlc (c.f/. time) an nhowii in Fig, 3. 

A nu lifjU 
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i Pnwliwtion 

1 Olltfvtlt. 


1 £ 
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lO.AOU 


Fi«. S.—A Sn(rt«fe IsvrKiirHfirrATfvi!; 
OB t>r*RiVArtvB TABfXAtfon. 
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Another oxaotpio Ih given in Fig. 4 in which the defiendent 
variuhte (ntiiulier <.ff fciiiulieM) m UihulaUxI ugnitiHt tlie imle|iendent 
varialite (amount a lieatl for 

FtMfd KTpf::ridiiur^ oj ymniliiSit in o/ 

hiUMx} oil fmalyitin of biHig^U of hoiiMAhoMs. 


Ami'ninr I 

N'umls'r ett 

ht+iKl hir iMjiofi. 1 

Family's. 

2«. tc> Zit, ^ 

5H 

tU, <W, to 4 a. i 

Ufi 

4». tvi. to 5 a, 

H2 

5#, tWi. t<» tM. 

52 

(uf, ftfl, 7 a. 

an 

7a. iU. to Ka. 

40 

j Tot«,l iiji. fW/. o« sa. 

H5H 


KHI. 4. A SlMl'I.t; InTI' UI'HKI-ATJX I- <-IJ 
I ICHIV \-ri^ I. TaMI'Ii.A'I l•»N, 

(b) /I (-tmipier. Tithlc. tlo^ niiinlK*r or rnefisureinent 

of mow? than one group of itoini» wd out in aclrliiionnl cohiium or 
rowH, ami often the table in clividcd into w^ lionx. 

Such tableii gonoralJy nbow the reliitiriTt.<<iuf» of one NOt of ilafa 
to another or othei’s, anti an* often tio arrangi^l that eomparisoriM 
nmy lie miuie easily lx? tween relatt><i fat iw. 

An example of a eomjilex labU* is given in Fig, 5, It ratlier 
a full table, and tlio infonaati<m might l)^* made more elltKlive 
by dividing it into two t»r oven mon^ Ki'purate tabulatioiit*, A \i^ 
tnvolvcil tabiihilitm is that given in Fig, (’>, 

In tiwf t*aw td bnsiness statistics it is more UHiial to find comple.v 
tabulations, Wause of the ineorfioratioi) of full information to 
faeilitato a pro[»er eoiisiderai ion of all relateti farts. (\)m- 
^xunitivo figuw*H, whether aliaolute, or |xsreentagi*s, or averagf?*? 
«»f various kinds, an* fmjuently rfH|uir<*d and are thorefori? 
ineorporateil in many forma of tabulatcxl Ktatislies* See for 
example Fig. 7, tokken from the author's Cth4 Ariomting and 
CtMiitiff Method^, and Fig, U7 on p, ITU. 

QrKHTlOSH 

1. Whftt do you undentiand by the following; (a) Claaitifving 
Table; |>orivative Table; (r) Simple Table; (df Complex Table? 

2. What ty|^H*a of tabulation are uaeii for husmeati atatistica and 
how are they compileil ? 

3. Draw "lip a mtiiple tabulation to show the prtaiucticm outpot of a 
laetory do{>aninetit ImMd on monthly repoita. 
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TABITLAB PRESENTATION » 
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CHAI'rER VII 

(H>NSTIU'(T10X i)P TABLES 


In thiH chApU*ir cotiHulfi^ration will given U> a nunil)er of 
f^uitures and conuitotily tuloptfMl rule« which arc of general 
appitcttiion. 

Cotuiniiar Layout. —The numlM^r of cedumns and the arrange* 
meni or layout of the form muat U* <*an>fully ( onsidcrotl t<f criiMirc 
that the table »« not !<«» coinplirated and confuting. 
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COKSTRUCTION OF TABLES SI 

Too imxty caiumm loxl iMiMivkiom moy ninko 
dilReuH^ and ob«curo fatttff irktch require 

It may be ad^diuihie to prepare aulmidjiary tabkia, iwid a more 
aomiiuirieed final tabulation which uriU present the eueenfcial data 
more clearly and effectively. 

The POiithHi of Varioui Sets of Items in the table requirae 
particular attention. 

Ortlinarily it i» more coin^enicnt to arrange the more numeraua 
wonls and figurt^ v'ertioally rather than horizontally. (See Pig. 6, 
vertical captiorw.) Am far aa jaws^sible vertical captions ahoukl 
lM^ condcnaod to «K*cup\ otte line, widening ilic* column Ut permit 
of thin if convenient. 

The Slxe of the Sheet or Spaee avnilHlde (leman<lM careful 
ilrafting of the ruling and S|iaciiig of thc^ columnK. Usually ilie 
[)rtn'<Hlurf? is to prepan.^ a rough draft, in onicr that a neat lay out^ 
with cohiiuns of convenient and hHlaticcd width may Inf decided 
ufK>n. 

Spacer for the title, footiwdos and other refefX'nee.H h<ia to be 
alhnvtxi for, Fi>olnf>t<‘s urT very uM»ful lor amjdifying the hori* 
/.ontal captions at the hcml of each cohiiun, parth ularly when the 
columns iiuiHt be rather narr<m\ 

The Columnar Headings (or hori/outal t^aptions) slunald Imtut 
brief as jK*K'<ible, but whouhl \to unnii»takabie. Jf ne<'ea>4iiry. 
wt>r*l» may l>e divifbvj aral the cxiptiou nin into mori' than one 
line. If a brief columnar he?eiing not sufln iently deiinitive, it 
may Iw amplilie<l V;y a footiu^te, although it is ^ulvisable to avoid 
these fiKitnotes wbemnx^r jxisKible. 

Froquently t he col uni n he*uttug>4 n*fcr to aome iiicaaure or 
quantity of units, und care should la? taken tha! the iinil m 
unmistakable, e,g. do not stale just " Ixmgih, ' but “ liengilt in 
focft ” or other unit. 

l^rge JUimVierH can often be curtaiUsd, t,g. In thouHanda of 
or “ tKKFs omitted,” as ahown in Fig. U. The fact that a 
number of tllgile has Iniien ao dro};i|Mxi ahould lie statetl in the 
caption at the head of the column coiicormNl. Much can 

Ik? saved and more clarity given to the table by tiius tabulating to 
the nearoiisi million, thousand or hundred, as the caae may be. 

A heading may beootnmon to more than one column, and when 
ihi« i« the caito the space for the hea^Jitig may Iw ilivide^l hori* 
xcmtally, and Ute capimn run acn>eH thf’: columns, as shown in 
the last fiix ooiumna of Fig, 5 awl in Fig. 7. 
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Sow or Ctfomn tho tobio comprimi 

mmy columm or rowii it ia uaeful to numtor tiioin» m id 1^. 0^ 
Thia i« pdrtir.ularly when the table ta to be mferred to in a 
textual description or re{)ort. Jt also wida clarity^ iC in ^ feng 
table, there i» a break or spaci) after every fifth or tenth line, 
unkitita a convenient aub’toiai^ or aubhimiling, can lie inar^rted. 

ProxUnity of Relatod FlgurmL- -Com{>arative figtiroa a]iotil«l be 
placed a« ck>He to one another m poaHible to make comparison 
eerier. Similarly, derivative figures like |H*rc‘entage« or averages 
aliouid placed {is cIoims as jKSwible to the original abaoluto 
figures. (Scfo Figs. 5 and 7.) 

Effective Rulings.- Uulinga may l>e ma4lc very effw'tiv© by 
varying them. Major diviKiona can mtparaUHl by htsavy or 
double lines and aulriivisiona by lighter, liner lim^. SulKliviHion 
(fi iho space for captions at the head of columns are given a Ijctier 
af»|K:ar;int*c by ilin use of fine linen. 

Double iincH look well under grand lotals. an<k w hen iiwfl, tlic 
np|a‘.r one sl^oidd 1 h* fine, the bmer one lufavy. Hie use of such 
rulings is illustraUMi in Figs- o and 7. 

IVint^jd and tvfwwritU'ii tablea can often la) «i(^t up without 
tiic UM' (}( ruling, by pnijx^r siwwdng. For irtsianee. major vertical 
divisions can Ih) .Hf*paraUHi by a ui<lo space, and relaUxl coiutnut) 
can Is; cIohci together, iivS riiowii in Fig. H. 


Comparative Prices 

Proport(oniO« Numb«rii 
Price* {p«rc«nl*c« 





8uf«r 

Te* 

WtlMt 

Si*|L»r 

Tu 

Average 1870-79 

11*5 

31'9 

16-3 

100 

100 

100 

Year 

1900 

6-8 

12-8 

8-5 

59 

40 

52 


1920 

26*9 

64-0 

15-0 

234 

201 

92 

11 

1927 

12-3 

18-5 

18-5 

107 

57 

113 


Klu. ' ErfK»'TivK Tawcijitius WiTHdCT Cui.cMNAB 


Positioo of Totals. — To tain of row a are uauaUy pla^xxl in tlie 
cxireme right column, although they arf^ often plaocxi in the firnt 
column after the vertical capitona on the left. TotaU* of columns 
are usually at the fool, and this is the moat convenient arrange- 
men! when the totals arc usee! primarily as tdi«!!!c.k». In many 
instances published atatisikral tables present lotalN at Uwi top 
of tlie table, and for many pujr|K>eea this is very conveiuont. 

D 



u mmmmi statistkss 

Orte or Arnuigomnil M n«n«-- B»tne« am umaUy mmrtod 
to Im temi from left U) right, and ffY>m U>p to bottom. It ib for 
iliifl maMOii tliat toiab of colamnB aid tho grand total usually 
appoar at thf^ Crnit of iho table. 

The prineipal arrangemenUi of are alphabetical, chrono* 
hjgleal, geon^raphieat, »ixt» or iiM|KirtaiH'e, order of mtoreat or 
emphaairt, and iKJinetiineB aoeording U> oausaJ rc^ktionahip to 
fmdiitate eom|Miri»on, 

Data in chrmiologkal orrler whu h are to be ct^mpanxl fihouUl 
tiBually Iw lahuhiUd vertically, with eoin|»amtive or related 
figures shown In adjacent columns. An insfieetu)!! of the two 
lablee aid out in Kigw. 1» and In. eonvineing that it is easier 
to follow the figures as shown in Fig. 1> than when arrange*! 
hori/ontally a« in Fig. l<>. 
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Methods of Glvisg Emphasis.— Should it doeired U) 
uinphaKiMi some oi' the items or gmit|m this may clone in one 
or mom of the follow ing ways : — 

(u) By disUnelivo typ»\ t.g. itaUe <>r heavy typo if priotad ; 

or red ink in w*rrtten tablea. (Sec# [Migea 103 and 111.) 

(6) By marking, sm h as underlining or a bos ot 

eirtde round an entry. 



mmmxntion or rxmm 


u 


(<)} wm of distinctive heavy ami iigitt, or aingie and 
double, between aeta of llgurm. (See fiagmi 32. IM and 

m.) 

(4) By the order of entry in Uie tirWe, e.g* date orrlor, order of 
magnitude. 

(e) VViien ti>e table ia long, by leaving a i$}mee bc^iwetm every 
group of »ay five lines. (See page 19b.) 

(Vunparative figures, ratkis. iwnH^ntagCf* and averagea, 
esfiinates ns contrasUMi with actual figures, ami minus (piantitieM, 
t an III) l>e shown in printmi statmtics by means of italic t y]>e. In 
band -written tables colouitsi ink may bt^ instead. 


Qurstiokh 

1. What mat tent would you consider when al)Out to ecmalTuet a 

Tftidu ^ 

2. Irj wiiiit wiiv may emphasis l»e given l<> itema in a iabuiationt 
(Hit tie* tV'llowing staO'immt tabular form, l»ayitvg 

nftrntion henduigs, ^hovting tin^ rhang^'H l>ctwis»ii the two datew, 
^oid giving vi>lMntn« in whi< h ra*n eritagei!i ot the approprintr^ txitals can 
irt' eniemi. ( alcubitc and fill in the |><‘rvvntagv in each year for the 
PbtO" and Jewellers^ Tnwl^^. 

' In lIKKt the v»iiue of the n*'t <futput of the <V»iJ|)f*r and Brass 
Trade's in IJrr'ai Brit^iin wa* i7» s Mn. ; of the KminhiHi Brass Trade, 
V”* 7 .Mn,; of the Tin. Aluminiittn. etc. Trades, ib 2 Mn.; of 

litr (iold and Silver Ibdiriiug Ti*»tde>, £11 Mn. ; of the Blate and 
►lewelh-iy Trades. Mn ; and of the Wateh and Clock Tnuies, 
to o Mn For 1U,V» the vulues \vejrt% rexpxM tively , £9-9 Mn., £9 9 Mn,, 
\fn.. JlI-m Mn , £4 ‘l Mn.. and £fM> >fn ‘ (\.A,L/f\0.) 

4. What deciaioiiH jilioultl Ut taken iwfon? prefmriog a statiHticwl 
1 1 ole I { I A r^xmn^aniif ( Final ) . ) 

in tlw! form of « liat the <’on«jdfT:itionH whkh wmtid Iw in 
vour mind in framing ai t^j^hle cjf {InrorfHmUtd Attountanii^ 

iFnnaft } 

a. Sute the (N>n«wlr*ratk»ria you would fAh»*?rve in fsm.strufiting a 
stafistieal ubie. Acman/ani^f {Final}.) 

T. Constnicl a siniph* table (u-sing your ow^n illuat.rHtive figuff^a) 
ho>Airig ; - Total net tfuimigc cif British and Foniign Vcaa^da, dia- 
tini(jji4urig sailing and steam (inchuliug Motors) entewl and cleared, 
e.i tin* forf^ign trinie at |H»rts in the Cmt4«d Kingdom with r^rgues and 
*:? liatUat. ilnrtirrfxfmtird vicsroanlanla (Final).) 

Draw up in blank a table in wbieli c^mld be show^n fija a certaiu 
u*yi the dint.nbutkm t»f jirivaU*. families acwwding U* numbcffi of 
in family ami the swie (Af dw^eliing cK^eiipiwl in t4!‘rms of numbers 
'd' nx>uuA. t<vtab ami Hub-totals, ami the |M>rcentagea whirb the aub- 
htanr to their nMs)XH>tivc totnlH, Fill in Ofw f*<*Jijmn and one row 
<4 iHiiatrative figures, ao aa to abow* how^ your table should bo nuid. 
Cive full hewlinga, etc. {y.A.LXlXJ.) 



CHAn'ER vm 

PKErAUATrON OF FfUUKES FOR TA HI’ RATION 


Thih iHfCCHKitatifH innkiug a w^lcH’tion of the <^laMac^ or grcm{)H, 
Anri of thfi hoarlingA and HuhlionriingH to 1>e uanri. 

(ienerally ^^'o^kiJlg will Ik? nMiuircyR arwi riirc Khould bo 

oJtercimI to xivoiri orrorn : — 

hUouM Ik' clr'arly written, allowing plenty nf Hpaee. 

Tb«> h<MvHng« wderUMl nhoiild he f<Kowii on the tsheetA to 
avoid mixing data by mistake. 

Arrange aomo «ort of t ln^'k on the ealculaliona and totalling. 

When {KKwihlc rroa8 caai i lHMjka nhould l>e provided. 

When sorting and rounting an^ iie<^e\*wa.ry tally wheetH are often 
iiaefui. When counting numerous data it ia )i>iual to n^ark 

Ktroki«!i on tin? working l>aix?r in fivrvs arrangrMl thus* 

A «trtt>rr of Wnift at Vorionfi flour/ yr /tViO'^ 

'rolnl. 

IW. M. IH 

I tW. !’,></. !«i JU 

13</, LW. 17 


The gri)ut^ of live arr? then eiLsy to count. 

Mechanloal Aids. N'arirma makr^a of machines are available 
for arlding and lifting. 

Sorting data into cltuvnw or grou|Hr may U? a„ very lengthy 
prrx'<^, CKjioiiMally when tlie name facta have Ik 5 aorted and 
re ported into several dilTert^nt ciaasitical toim. To facilitate thiu, 
much time can Ik^ savcmI by transferring data to 8{iectal storting 
canU. The time H|K>nt in prt^paring the sorting cards will save 
much more time in the end. 

Heedle-Sortlng by Hand, of which the Pammoimt System* 

* by <Vf|K»lAntl-C?luitl4»rtir«n CV»., Ltxl.. ExchMia0 Uf^uMi^ Okl 
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tfi ft wftU-eBtftbliftbfMl oi6th<Kl« provklc^ a priu^iicai mmm of nort- 
ing largo numbon^ of itionia tinder ft» many headinga aa may be 
deaixed in an economical manner. 

Carrls of any eonvenient or shape with a wnm of holcft 
punched along the extrcuiu^ edge or (algkst^ are Each hole 

sfanda for a number «>r % aJiie, or other detail in relation to the 
headinga groii(>e(l on the card. (VkIc?^ are to reduce tho 
ntimlier of holes. Fag. Hkt» |Migo 4 :td 

Iluj value <d*the sysioni is that original fa< U are wntWn diiiect 
im to the cartla thus aaving time and aiY»>iding the |K>asibiUty of 
ern>r wlien data have to Ik^ traiiHferii!!^! fn>iu original nx'ortla 
OJ1 to tlic Crtiyhs. 'rhe holes along the referring to tlio 

nundKjrs n^pn^senting the nritten fairiw are snipjx^l uaat (thus 
making a slot) with a pair of nippi^rs. 

When n stat k <d‘( anls has Imh-ji so shdtivl a long nc^lle is {maned 
thrfjugh n particular lw>le ivfirewntiug a certain inunU^r or fact* 
then.wiih tiiec?in!h standingon their edges, w henthe ue<sl(e isiuiMyi 
as if U> lift all the r anis in the bab h. th<»st‘ ear»ls on which tlm 
desiw*^! inlbrfiiation a]»|Hars drop out, and the rat of the eanla 
it'main on tho ufK^clle. Fig. I <‘16). fhe j>nK!^tHlun5 is re{>eftt<w:l 

as often as rerpnreil to obfaiji fnan the baleh all the canla for 
ea<*h item of data. I'ho cards left behiiul, afUtr lifting awHV 
the t anlK in which the lade is intini. are the only onew eonUining 
the {>firticulftr imndK'r or fact it is dt"sift?d bi sort out» luid they 
ifj/iv therefore he rounU'^l. If <!esire<i, they can \m [isbvl luul 
totalltwj on A listing an<i adtiiug machine, t»f whitrh there iirem-voral 
on the market, such as the HuiToughs. For genontJ bu.sinctui 
puf|K>sesa the Furariiount .'^'vstein is the^piickcat method, eardft 
cfin W aorteil at a|KM^ls up t4> oo.ihhi jK^r hour. It pn,tvide« a 
visible check against mis .sorting, its will he in Fig. Itk. 
The aloiting of the holes ercales channels in the pm:k of carda, 
and the bigger the classification the longer the channel. An 
inc'orretdly placed t anl biwks the channel. It in a rndf evident 
and immediate chet'k on em>r. 

MeehftniflBl Sorting, 

Punchy Cfird ^. — It is n<H;c«ftary to have tlie original tlat4i on 
«|)eciai can!« of uniform shajK? and f?i»e. Whether w rit ten dimdiy 
on the 6p«x;ial canla. or taken from other rta^onla. the data are 
n-voixie^l on the nrpoctial <rarria by purn hwl lioleii made by moana 

a a{je(;ial ifcey punch o{>eratofi by hanri or ehxdricalJy. (See 
Fig, n.) 
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For thk pitrpoHii tbo mformAtion h KuitaMy coded numericelty. 
For iiwiiamiiv ft corle for Ktorei) data in a huainefta eouM lie a «ix- 
figtiro on#5, dividwl into two ftectiorw, the first three figures 
refirciftcnting the group or elaan, and the i^etHind iitree fignn.« the 
item in the group. With mich a chkIo the Mlock can be divided 
into UUO grotipfty each with a ea|>fu:ity of 1)00 iteina. 

The Hollerith caitbi, for tU54J with the Hollerith Sorting ami 
Tahulftting Maehinea, are of unifonn «iy-e (TJ'" x 3J"), and are' 
firmUKl with 4r) or vertical columns of numerairt, 0 to 1) (Fig. 1 1 ). 
The l\»wer«-8ftnia» canln. for use with the Ktandard Powers- 
Samaa Sorting and Tabulating Ma^- bines, are similar, but have 
45 to Wi coluftom. The iV)\i'onfi’Four cards 2'' x '^'dh 

tmly columns for in their smaller lumlel nuu'htne, whicli 
i« UKC'ful for businesses not nHjuiring the cupai ity of the standartl 
eoitar. 



Fut 11. BaLAMrus ttr Ci Caup fur Mixhami al. SoicTiMi. 


Maktsm FRoevcrioN <;arj) 

1 H. 

4. ?1hop niMitlwr. 

ft, SU'W mifhlwr, 

(lM>uf(t)t uul JTuiifh, bi>ugWt mit tumlsHt. 9lRm]>, fouiii)r)\ 
lH»r. » 1 skh iM)(i ium). 

7. Ouinnsm (1o dwij^iiato if picco ia coinmos 0> 7 IM*., I'l H.F. imkI 
rfi H.F. i'hiMMdA}. 

10 11. Nsimlm rntpunnl im I if pK^p^>^w 4iRn«> 4 if 

Pi0tr«- 

I ft- 52. QuAUUiy On (emui i»f rh«Mijii Rumhor) 

23- -27. Itttmpu (in t«riui!i of I'Iimrhii ntimtMrr) on m'sivOig ijwk. 

2ft 32. IMiv«rii» U» Stom (in t hmM numtRAr;. 
lift- 37. liwiMMi t.o pnxiuetiim (in ehwMt* numtsTir). 

3ft 42, liH^irn fn-wn pfiMturtktn in ftniwhfitl On mittfl-jCFl. 

t’RfUiA tif *h« Wfun«^ OfweiilirR mrI wanting, but of Uiabmni <'<»1our, are for 
ikMiiMt iwitiUiutMi wml 









iREPAiUiioii OF mwKm FOH TAmhxmm m 

lit onior to check the aoeurecy of ihe {»unebiit||ii on the cerii 
a v«»if>ing key punch b miecl. Sbouid an error Imve been made 
in ponchiugf ilie wrongly punched caitl rom«m« eiatioitikry in 
ilte verifying machine* thuti compelling the operator '« atteiitioii 
to the mistake. 



I’lt!. 12. >Ki£v PcKt H tun rKi&rniiATiNo t'AhUHi {H«;u.Kniru) 

'I'lit* punching can Ih> done at a raU? of 2 *ki to 4no cards per 
iiotir. Noinctimcs imich of the infonnatioii nn-ordixl in common 
to a rnunl^er of canb. aiwl nmt h time ran Kavt-^l by using 

an cle(?tri(*al duplicating punch. A master oanl in pit>par(x! for 
tiu* items to Ik^ duplieatc<l and with tliia in.siu't^vi tins s^xxjtal 
punch auiotnutUally pun(;}K*.s and ejects (be ermls, which are 
fiMl in from a magazine. Wluui this du(diealc«l punching has been 
eoinplettHl the rc^st of tlm pumdiing is done by tlie hand punch in 
tiic onhnary way. 

A Hollerith key punch is shown in Fig. 12. 

The card slluhtrato<l in Fig, 11. taken from CoMt Acr4tiinHi9g 
uml Meihitd^i, shows a can! dividi^«l into sections by thin 

verttcal iinca. The spare Ijotwwm each |>air is tcrmwl “ a lichl/* 
'I'hc infomitiiiori j>un<difHl on the cart! punclusi are 

rt'preaented by bhu k mids as jblhiws : 


Field 12 d 7. 

Hcfereiice nurnWr of article . 

1 V14r,fi 

.. lH-22. 

Quantity onlcroil .... 

23*5b0 

,, 22 27. 

meivwJ at w'orks . 

23,4.V) 

2g 32. 

delivered to nUm . 

23.23b 

.. 33-37. 

** issued to prtal action 

23.2iHJ 

.. 3Si 42. 

retunicrl frtmi prcKiuctimi 



def^rtnient to finished store 

23,00b 


The finty-live column cartl may Iho dividetl inb> convenient 
fieldir aujtablo to the par|a>we in view, thus* for Halos Data the 
tuTangement might be an follows : — 
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40 


of invoice 
Xiiiniwr 
7'ravellef'i* Anw* 

Town 

'i’yfKi of buMinew* 

( ^tMtomer 
AHJcle 

Quantity (Weight, Nu.) 
Urice p^sr I'nit 
Amount rhargeil 
Department or Uwlger 


3 coltimiia. 
5 
2 
3 

3 

4 
3 
h 

5 ,, 

H 

3 


4r* 

A tliviDion of the card for pro<lurtion j>ur|w>»e8 irt indivatod in 

Fig. n. 

Sfprtin^ ia done oio<!trieally after the punching hua U^eii 
eompUdefl mid vcriHed, Once the earth are punclitMl the data 
can be 8r>rt<Ml into any deaiml onler or claHHification, e.g, depart- 
nienta, travcllorw. article niimiiera and quantities, eU*. 



Both the Hoilcritli and the Powders 'Sainaa aortiiig maehifiea 
»ort the oar*l« at tlw rate of aUmt jjer hour. The oanis 

are placed in a atack, a pointer i« set to the column to Ixs sorted 
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f^AIUTIOK OP FHltTlBS FOR TABITLATION « 

iukI m tho cMds iMMii into the nuichiiie c^triB ooniinta w« miMle 
thnn^^h the punched holm, umi automaticiUly the cards aw 
moved along and dropped into the various aortir^ pocketo or 
slots. (tSee 1^.13.) 




Kitj. JO. ' I'AiiAW'n'rvT of r.vap; (K) MicTfi^r^ 

f!# (JriCKATfOX; it) A ChKAH «‘lllVKKf. AWJ.t OsK »ltoWIV*i t^KK MiM^RORTWO 

Card. 

Tahulaling , — The mriful vfm\» are then pliuMHi in the iHhulAting 
ruA^-hinc, which («) ami all tho infannatioTi dmirod on 
every cimlj item by item, (6) ac^cumiiUteii mib totals ami grand- 
totak of the i^m« and (e) counts the nuinljer of carda an they 
jms# through the machine. The tabulateid information is printcwl 
on to abeeia, an example of which, from < Vvp/ AramrUin^ and 
(y>i»ting Meihtnb, is nhown in Fig. 14. llluatraiiona of the 
Powera^Samaa and HoUerith iinu?hinet< are given in Figs, lo an ! 17. 
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Qukwtionh 

1 . What iiii9<^hanml ai4l« mav \pe uml for aortin#; data ? 

t!, Explain ** aoriinjr.'^ 

3. A romjMUvv mafiufacturing im>inw TCJO pro^lin-iM dcnsin^a 

to t4ikf> out aigidHoant «tttti#»ticH of its* in the Uniiwl Kini^dotn 
imtiK a luuumral oole for mrh <‘hari4t»i<'mtii’ wdwTtfMi, and ]a.‘rforniin^ 
the oparationw of claantfieatktn hy ii»i< of HoDorith Machintja, The 
Holierith coni (HUitainH 45 columns of fi^junra. each running (iownwarda 
^'crticnJly from I to M. State the ohiiracti-riHtics you would wdcct, 
and ahow how you WMHtld \mi I lx* ( uhnnns (Uk tho vnnl to the 
aflvantnge. {Ijtrorjmntril Artfmnittnii (Final).) 

4. State the v'hoekx you would iiujkk^U' to verify Hceumry in 

ta tmUt ic»ri . ( I ncorjiaraied Accountant a ( Final ).) 


CHAITKR i\ 

(aiAPHIC MKTHODS 

L I>IACiRA.IIS A?«T) Pk'TOORAMS 

Dtaitrams and Graphs. of tubular pn^oiiuiion of 

(lata a mmilwr of 4>ther 4jt?vicof* an? iuttp!oye<b Some 
busino#^?i im;n fin^l it <Hl!iruh Ut jarnw}) relationKhifM from 

v'oluiiin^ un<i of or |>r<‘f4*r to have the* moaning of 

;;rou}>s of li^uroi^ pro><’iiU'<l at a gluiuo. atjH for thw tho 

joHowing inofJuMis* are available . 

ifi) Pii t,<»)^tiHifis, i.<*, pirtiirew un<l diagnunw t4> f^bow rf*Ulir^ or 
proport ional ete. 

(A) rartogiHiOs. or nia]»s variouMly niarkc*! to ^hou geo- 
graj^hival ^lij^iribution or tleiihilw 

(rj .Simple bar <’)iarlH. 

ill} Multiple bar e hart f, 

(O < ViiiifHifamt bur clmrt.H. 

\f) Peixeiitugf* rUugr!irn!4 unrl ebart,H, whielt may be (i) bur* 
eharts, or ui) pie or ein uiar c lmrtH, 

(j/) Turve rharti» or graphs. \vbi< h may luj eonai^leml in two 
groiifw ; 

(i) AritJimetio or mituntl srale grap)i«, 

(ii) Rat io gniphn, often vMM Mnm logaritlmiie graphs, 

riruw n on a ratio «euk*. 

Pictograms, consisting tif (liagranis drawn in fliffmmt »»/.«» 
to scale, are sometixm^ usc^l to 4lcmoit-strau? ndative stes. For 
instance, the output of two bunorifts, one of which w*aa Iwiee «u» 
grtMil as that of the other, might Iw iliuatniUsi by a dmgrammaUc 
sketch u( two cars, one being half the sire of the other. The metlKitl 
is tuKeful to show rea^lily the atgtiificaiKe of simple cfaaaes of data, 
it is a method which can b^? undeiwtoorl by those? w ho migiit hiid 
it diRhrull to interpret the aiime tlata in a tabic or curve chart. 

Oilier forma of this tyja? of proaenution for compariwon 



M 
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puri^JMi itm rcMt!tftnglc«, cuhm, etc. It mil be apparent 

that com{mH«^n of inagititiifJo ia easier to judge from dtagrajna of 
one ctiTuensioii (bars or linea) than from diaiJErania which vary in 
tii'i> or thm5 diiiumaioru! (areas and voluinoa). 

/ 'riwif iiu'tfMKl h not aatiafatiory for aerioim statist teal emu* 
imriwjins tming to the cliffieuUy of accurately measuring with the 
eye ; it is }Hi]>iilar. however, with adveriisi-rrs. 




, 7 

r:‘ii 

! B w**n]) 

L / 


ric,. IH. 

Ai'f n%f|* 


nr 'r«« ,Sni'w Ur^KATiVf-, Sjjtt.H; Nt<T 

ASU'ii KY JVr jo.Hi* Ai, VAirr..-* tiikv Km-v IsrohMATn 


CartograiDs or Map-graphs art* uwmI sometimes to show 
geogtaplncat diHtrihutkiUS and deiisitu^**, t.i?. innidHM>i or ani' 
conskiemi in relation (4) a given an^a. P'or example, the luitulx^r 
of nriicU*^ sold in eat*h county in Kngland. 

A mafi of the an>a uivler n*view is inarktHt in a way which 
eonveya t4» th«* eye a coinpn’henHive itn|»rea.Hioi4 of distrihutiem. 
The devices employe<l »m' follows, taking /w an illustration the 
quantity 4vf a mantifacturer a frijichifteH ealculaUxI tt» l»e in uacj in 
England ; H*iU^amenV territories - 

(u) l)*>ts proportional in to the quantitv in mch area 

(Fig, 10 ), 

(h) l>ota of equal each jnepn^nting, aay, Umio inaclumM», 
fn diatricta where tliere tjieveral thousands in us*e the 
density t»f the dots w ill he greater (Kig. 

(r) rross-haiching may l»e u?i<xl t4> iiwlicate ilenaiti<?a. The 
gRviter the density *»f use of the maohitieei the closer the 
lim^ of the 4^n>ss-hatehijig (Fig. 21). IHlwu* forma of 
shading (r g. dots) or colouring nmy lio similarly used. 



m. ifm im 



] 1^, It» ( '.(Ui'iH;i,uA» .S%t»rWiM<i I »ivris*uf, Tios, 



KlCi. 

or Dnoisns* 

KV Tiriiitmfittes. 



^ I 


; , . i 

Vut, V 

]tfi?rjfrn>« ur »«owj5« 
t*v Vm or l*iw»p<;rrw. 
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Bftr-Cliartf (Simple). — ^Tba use of simple bar-oharts is one of 
the commonest uuya of indicating simple comparisons of aise. 
These chariis take the form shown in Figs. 22 and 23. 

The eJioice of horizontal or vertical depends Ufxm the pur}K»so. 
When the items in a gn>np are to 1 k> compared, it is optional 
w hetber the ban* are drawn hort/onially or voriically (Fig, 22). 




K*«, 22. KrmtxfiNTAt. HAa rnAKT r'oMf'ASiso Ki-tlaiivIw Si/, tin 
iir Sai4e» liv-moorr.TH, 




23 , hAU-i'HAUT Dhawn 24 . ’ Har.Csaiit Drawn 

CORSSlTLV, SMOWINti TMK lUSIS. I-'WCoRKKiTTl V, AA IT UOIW SOT 

Ltwie. msf Know a Baak Link. 


When, h<.>wever, the data are to chartM with reference to a 
Himes of dates, the vertical form is usually usiii. with tite titno 
scale along the tmse line. 

Tl*e bars are more infontmlivc if drawn to a given sc^alc, aiul 
it is ven^ im|Kirtant that when such chart** are used for coni* 
paris*>m of size the .w/s mu^t begin ai zaru, otherwise a fa be 
impression is given. 1'hc false uiea of prD|>ortions is clearly 
shown by Figs. 23 and 24. 



GRAPHIC MKTH01>S 0 

// inis on Mokiroj fke f.'hari 

(i) Tho o!» tlw tw/altj ^thoul^i wot be too fiumomua, 

and should run in ink^rvak ea«y to follow, eg! 2 a. 5*», 10 

etcJ. The scale must, of t ontm*, he suitable for the 
infomiation to Iw ohartod. 

(ii) When the acUud %\Lres repm^mitotl y>y the bars iirt> 
nn|[uirc<l to be shown, they shouhl U> inscrksl as in Figs. 22 
and 23. Avoirl placing tliom along, or at the fm» mids of the 
bars themstdvew- 

(iii) Squan^l }>fi|H>r. coinintinly known tis ct)><mliii(ito 

is uMiaily very convenient, but if jdain pajaT ih uscmI, a few line 
guide to assist t)io eye should ) h >. inserted as u ha* kgmMmi. 



FHJ. |tA« t UAJtl", A Is< KV 

TWK IUH liiaow THK ZKIK* L|V|j. 

(iv) Wlien bars an* Imuul and slnidcM] <*r cidourcMl, tiie guide- 
lines should not run thnuigh the bars, but just up to thc^m 
iVig. 2I>), 

(v) Neatly printr.<i figtires and leth rs should lie uwwi , long- 
hand (igure«i. titles and dcKcriptioiis rnddeun give rt g<K»d apjHmr 
iun-e. OnuHte lettering is inmlvisalde for business charts. 
< onfificnce is given when a rhart is neatly drawn, wxdl prf*- 
|»t>rtioiu?<^l and carefully FjMiced. 

(vi) Tl»e title is U*«t phicwl at tlw" top where tuisinehs mm 
are uml to firHliiig hoadiugs. and it should far the ]arg«»«t 
lettering on the chart, m that iUt pur{KiM> is dearly Hppmdubwi 
inimfxUately, 

(vii) Tlw Ftq>reaenUtioii of losac,^ and negative items ahouM 

ma<ie by bars continued lielow the ^elt> luie (Fig. 25) 

PAe Vst of Simide Bar-Chorls. — These charts are very useful 
b> repmumi graphically many kimb of bufsiitess data, such aa : — 
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or Valuer of iJiffc'ivtit |iro<iuct« iKHight,, hoM or 
prcHhiciwi. etc. 

Data corji’c^ming tnflploy^^e^^. 

K!x{»eni^ by depfirtmonta, bramdiiss*, dopota, oU?. 

IV>fit«4 by braitchi?K or »tib«idtaricj*i, or by line« of product, 
(\Wiparii*oOM btwige* and actual %ufo«, 

Progrt^m of work in j)rodueti<in or <*f «UK".k iiKivoini^nla, anti 

m on. 


Prfnitti'iifiri of Thrrt Tuptii of Sfffior VekU'h^ 



Km. 2«. Mrt/riri.K nw Hak < hjoit poh 

COMrAHICitiN »>r Ol.'TPT*1'» 


" Progress Charts j>n;»vide a practical oxamjde of the nae of a 
Hiinplf^ horr/ontal bar chart, 'riiia ty|H‘ id tdmrt ia umdul for 
kta^ping in idoac touch with pnKluction, and other ilata of 
importa^Ma^ to the huaiiw^riia exwuitivc. For itii^tance, in relation 
til juxHluciion the aclunluk' of woi k i« repa'aent<i«l by a horuonUil 
line, with quantitiea hu<lgeti.Hl for at each ja>int of time. Aa the 
work prcwecnlfi, another bar. ilrawii thicker or in another colour, 
is run jairallel to the HcluHlultHl bar. If iptaniitiea pnxiuml are 
leaa than ihoae mduHlulwi. the line will fall abort of the line 
repn.^utUng aclK^luled <(uaittitiw. When the weekly (or daily) 
iML’hiHlute ia exiaaxled, the exceaa i« ilrawn alKiVe, aa in the fchirrl 
week til Fig. *21. A [inigixraa chart of the follow ing facta m ahown 
in Fig. 27. 

SihcihUcd. (oiiipjtj'te*!, ^ 
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TIm? atjMl th© iximifjtsrst t4i the of them rej*r<NKfiit 

»c!be<iiiiecj 'Rw iiuoiWrjj on ilwt right lire libf^ pnigni^^tiive 

totals. Tlie thick lios« show the a^imil work clotin t»ch wwJc. 
'rhe fine, umtiuuous lino roprcnk-ints tb<» scluHluled work for ftjiir 
weehis (340 miits), I'hi? thick line Inflow this in the actuii) wHtrk 
«hme iti the four wee^ks (3fi0)* i\r. tweiif y uniti* more than sdiedukHi, 
ITiiia tyjio of chart is one which ha^ l:wen very ext4?fi»ively 
tlo\'dof»C)fi by H. L. lotntr, and tr in u.«tuilly cane'll tbi* (xamt Chart. 



Kjv;. -KxAMrLJC r»r i eHf>uHn*is CitAKT iHak Tvi*ii£K 

A inimlK'-r ot liilTcrcnt factM nia> in- re|»n^w;nuN! on one charts 
by iisiivg <h!Tcrcnl thickiic?'>«’M t»f line, or by dificient t^olouriHi 
iiikw. 'fhe b-irmiT methiMl ncccftHary. if blue prints are' to In? 
inaclc of the chart for circulation in the buiincHM to exeeutives, 

7* hi’ uf PrtHfTfr'i'i ^ harif* fiir .l/naw/iic/arfrA’.* - The follovring 

rt?rniirk> have ]»artir‘ukr nTcreiox' to the ty^w, which in 

uiAddul in nmrnifactnriug ronecni?* for: — 

(I) AH compdri.vnn* of >4che<lulcd work and time with aetimi, 
aiid to kIiow |>n»gri?i<n, and to mtvc fAH an incentive to iiuiintaiii 
Iny-ont td* production; and for showing, 

(J) Running! timew o( maeliine*! (Mh^Kible iwi* conifwirt'd w'ilh 

aetata!. Any at the i'ud of the llitck line, rf'prcHC'nt ing 

actual, can be explained by coile letters and f<a>tnotea, thus:— 

Ihtnuinj/j 7 %»jw <»/ MiuJitUrt*. 



B. Mat^htno hn^akfkix^'n, M, for innO iriAU. 

Tku. 2:S.»-‘t'i»K oi Cout: os (‘oast ((;AMrr Of»A«t), 

(3) l^iita>ur hours can Im? similarly tnrateKl. giving ream>na 
for ahum time, etc. A iieparwte chart fr>r eiu*h man e^iti bo 
flrawn for the use of the foreman ; or, for each nnhfjp, for the 
manager to cheek the foreman's mtiUa. lietieriiig can i>e 
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Hum! to infliiiiie aiming, akm workm, Aix>klonU, 

tool or mac^bino broakage, faulty matoriaf, waiting for ordefK, 
®tCK 

(4) The load, or number of onlers, or quantity of work, 
otwignfT^l to Hbo})N, niAchinea or men, can bc5 itulicated to enaure 
even diatribution. 

(ft) For BalcH by quantities or valuew by irwiivifluHl aaleanien 
or departments. Bmlget^xi or planiuHl rf^sultw shown by a 
bar, wbiUt another hur is lirawii to rtqin^wsnt figures (Mutually 
n^altMiMl lH)th eotuannitively and cumulatively. 

(fi) A variety of u.H<?ful data concerning ja?n*onriel and finarudal 
and manufacturing o|>eratioiw can Ix) cfftHdively !Khf>wn at a 
glance. 

Multiple or Compound Bar*Charts are the same in jirinciple 

aa thowt alnxuly deacriljed, but are denigmsl to hIiow two or more 
m\A of data by grouping sevoral bars together t«» faiulitate com* 
{lariaon. The arrangement iMX'casitates eai h hat in the group 
being identiiml by distinctive Hhiuling or colouring as shown iti 
Fig, 20. 

Component Bar-Charts ari« fiiagraius u hieh preserti gra;>hiciilly 
the division of a whole into its coinjKuient parts (Fig, 20), 

F4>r inatance, departmental eaVjKuiJXvs l)y causes can lx* kKowd 
by nuHins of a (oirqKment barxihart ; 40* <'nn the amount con- 
tribuUKl by each of w.neral dej>artinents to total sales, or the 
coni]mrative data showing pnwcHxls and of sales. 

Poreontage Distribution Diagrams, showing the distribution 
of the components of a wliole u|M)n a |)erceniage hiiaia UHualJy 
take the form of bar-charts or pie- (or circular-) charts. 

The figuo.*s must first Ik* calculaUnl as a j)ercentage of the 
whole, which is nq»n^Jx*nUMl on the wale as lt»0. 

Bomeiimt'ta pic chart calculations aie tua^ie upon the baab* 
that then? an^ ;MM» degnx's in a circle, but it is much inure con- 
venient to iiivide the cinuimfenmee into 10*,) equal parts (as in 
Fig, 31) in the same way iits a bar diagram. In Fig, 30 the data 
utxKl f<»r Fig. 20 have Ixvn convertwl into jx^rcentage form. 

In Fig, 31 a pie chart is illustrateii. It is eoamr to rewl the 
IH^neutage on autdi a i hart wlien the cinuiiirferenco is divided 
m shown, instead of with 3fa)\ It nhould l.#e tu>(e<i, howxver, 
that fi>r coru|mrison pur[KM«*s barxdiort^ are to be preferTtsI, as 
it is easier to conqMire the bmgth of the bars ami the component 
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1A« wheAe owing to the difficulty of conifmring ctn:*.ujar 

arcaa. It in difficult to comiMrc nuipit diagraiKM<i in hich lura haR 
W he retied ufKm, ami eaocpting for giving a}>pn>ximate general 
impie«aiotti) they i«hould lie avdidixl. Hence, even on har^charl^ 



U BUSINK98 STAnsrriCS 

tlm iNirN lie of e4|ttAl width, no tliat tbo eye in cotK^nied 

only with lofjgth. 



Fio. ron Pl^JlCKNTAOli; l*AHT«. TlIK wSr,<-T'l»KH 

MAY MK Couiijnr.u. 


Qitrstiosh 

1. Mention, and briefly deaerihc, thrt^e way« of proiH?nUiig 
ataUatioa diaicramiHMiUmUy. 

2. What methodH may lie omployeil to prearnit cliagramatioaHy, 
(a) Denaity erf dMtribiitioii torritorially ; (6) ('omjmnitivef i (live 
ami llluatiration of ciaeh of (a) and (6). 

3. Wril4» not<©/ii on the fotUmini^ : (a) Siinplo liar-C'harta, {fj) ('om- 
|iOttnd Bar-iliartjA, (c) C'^irelc- or I'ie ttharta. 

4. What i« a Preign^ (liart ? .Uhmirato. 

5. l>m’ril>e two b*rinii »rf |,iori*ontagt^ <iiKtrihuttOf\ diagraina. 



CHAn’KU X 
UKAIMIK* MCTHODS 
II* Cv^yn (*HtA«T.H i>K GKkvm 

It nuwt lio ol>i*erv^t^i tluit akhdugli iuu<*h uhckI for geiK^nU 
purp<)«is», iliagnimiimtiv locthmla lut? lisHSi si^taibticiJiy 

than the graphic motiuMi in v^hich liu**« or tMirvcss u,> n^^pre^ent two 
fiKitveineni of dafo artt tlravi n to an approf*riat<> acale. 

The Construelloa ol a Graph cfofxMidjK ufKni two i^traight liuea 
inf45r»oc'tiug at right angk**i to ciwli other. 'rhef*«j air known an 
co orthnafe axc*#<. Fig. :i2.} 

The horiKontat lino ii* callo*.! the r axw or thn axie of 

The vertkal line caUfxl the j^ axls, or the iiw of oniinatea* 

Tbo wImto they irilor>4i>< t ih <’all».^i the origin, and ia 

<l4:«*ignat4fHl 0 or r.eiM |w>in! of tin; graph. Tlurn't axca ahoukl be 
niknl to Htaiui out disdiin tly. 

LVually thi« frame wtirk t*f the graj>h rlraw n on i9<|Ui»reci jjaper, 
*.«. pafx»r ruled with feint hori/.ontal ami veriieal line» int«er- 
MX’ ting at right anglt^. If not, it is usunl to firuw^ a HtiUkieiii 
nuinlx>r of fine or dottAxl liiie^ u> help t he? eye to locate any given 
ix>iiit. 

The Scale. — A decision is mwle that a eertaiii dwianee on inmjK 
of tl»e co*onlinatc axes shall n‘piY\sent a certain unit of meiufure" 
ment, mueh in the aame M ay that a acrak? on a map ia ueed. The 
ac?afe can be varuxl U* suit the rf'<pjin*ment^, namely, (a) To fit 
the (/>) To include all obae-rvatifuis, ir) avoid Ux> ahAr|> 

or too fiat a curve. A Hingk? squartr of J inch f>r other distanoe 
may beuaed to represent one slullitig, a ;h>uikI, i'loo, £I<KM) or other 
aujtn ; or any other numerical item auch as the nunkl>er of em- 
ployeoa, quantitiee of ihinga bought or ^old, etc. 

The exact iKmition of any point cran lx? !«:*etited by meeaurmg 
from the x-axM and frotii the j/ axia. 

Duntancee nieaeumi upaarda from the jn-jixia ,ar^ pcwitive^ 
Uioee downward^ or below t axk are negative. 

Any convenient eeafe may be tmod, and t^ite acalea for the 
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anti */ newl not lie the simie. The neale !«hould be elearly 

marked* tuiii hm far m {Kmiblo Hhould oohmihI of whole nuinbera. 
In Fig. 32 ox ia tlie abac^iaHa. 

ay m the orclimite. 

•!** 


X -• 
1 ■* 


• - ' * "i 





y V* 

r‘m, U2.- -Tk»: D*.>M»THi'(,rrir>s or (iRArniit. 

The pnxMHlum may U* bo^t explaimnl by the aid of an 
example (Fig. 33) ; - 

Supjx)«? the daily output of artU loH for the firxt four daya of 
the month were, l«t day, 100; 2nd, 300, 3nl, 1K»0 ; 4th, fKMb 

Ixjt the axirt ar rejm^^m^iit ^ltty^*, eiu h division on it being 
one «hiy ; and let the axw ay represent units o{ outjiut, 

eaeh diviv^ion on it l>eing UUi unitH. 

Then a vertieal doittxi Hue drawm upwards fmin fx>int 1 on the 
jr-axtH, and a horizontal dotUnl line tirawii to the right from oy 
at (Kiint I on oy will interwH't, Thc^se intersecting lines are 
eo*onlinMt4>H. ('ontinuo the prooeehne for each of the four days, 
so iluit four jHiints of intersortion are found, ('onneci each of 
these four intenwc'tion }xunta by a line, as shown in Fig. 33. 
This line i» calienl “ a curx tj/* 

The curxn gives an immediate ttnpreasion as to how many unita 
have lieen made eatdi ilay. 
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of rouiiocrting mni h {xiiiit, a liiu? or tmr tn>uki linvo tieon 
tirop|jo»l to ibo axm or, but it w?UI bt> men that tho <rurvo in Fig, 33 
reprttsonting tho iiafvi givers a riew of the ehango more eioarJy 
ttiHU the ban». 

tMiJp OutfHit 



DAYS OF MONTH 

Fiid. 3:j - Sian.!! MxAMrtR or a 'CrwvK/' 


OutjHtt 



l/mf* cirr»|»p^l (W»tn «h» Rot lui pfWlivR cut tho rnmt in Fig, IS. 

Oabig the Line Chart.— A« the ilu«tan<'<^ bfft wetm the horkonUl 
linos on the ehart are all mtual in size, all similar inereaeee, or 
clecreages, in figuroi^ plotter! are repnseent^^#! by the eiuiie vertical 
digtanee on it. If, therefore, two or morri comparable mU of 
figuree are plotted on squarni paper, tim vertical rise and fall of the 
curve indkatee the mHgnitude of each aeriea plotted in tenna of 
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iMuiiuil quaiititicH. The gnxph w known m mi arititmotio or 
mtoml graph, to dmtingituih it from ratio grapha in which 
the »pm;ing«i are graduaterl on a logarithmic aeale inch an is 
used on a slhlo rule. Ixigarithniic sc^ales will be dealt with 
later. 

Hiitorigram* — When a chart of tho type shown in Fig, ^ 
relates to data in a t-iine serios it is callocl a Hlstorigram. This 
term should not 1 h? confused with Histogram/' a different type 
of graph which is illustralerl in !Fig. 50. 

Seleetlng the Seale and Grid* — I t is ruH^eHsary to jdan out what 
space will l)>e available both vertically and horizontally to 
accommodate the nimdier of iteiris to be plotted tm tho graph, 
The manner in whudi ilie gmph is to U> used will determine 
what size the pa]K3r should lie, i.e. whether to lie consulted at a 
table by an individual, or on a wall by one or iiuiif? ^leople. The 
ske detoniiinod a scale must Ik* adopted whi»*h will enable all tho 
deaireil data to lie shown. I'sually the base line is inivie a iittlo 
heavier for omphiisis. 

If squares) (or co ordinate pajier as it is callcsl) is useej. oacdi - 
fUinare can asHigncd a w ale value. If plain jiajier has to be 
iwnd, tho scale disitUK^os will have to Iw inarkcvl off on the absedsHa 
and ordiimlc axes, fdwayw reimuri Inuring that the jKiint of inter- 
soidion of the»€'. co onlinate axes must lie zero. If any fif the 
data is negative, sfMU^e must Iw allow^rsi for the curve to lie to tho 
right of the oniinate or lielow the alifwdssa. 

Kqual distancoa any wherry on the hori/ontal w*ale must repre* 
sent iKpial values ; aiiiularly must any equal distances on the 
vortical aerate. 

The point of iuU^rsection of the co-onlinate axes must l>e zero 
in a natural sc^ale graph, aful generiilly the aliactssa axis shoukt 
bo the liaso line. Tins should tie rt^garded as a fixed rule, although 
exceptionally for some purfxises, instoiui of the zero line, a line of 
prinei{.)al referoiu^e may Iw tistd, €,g, a lim» nqiresoating, say H>d 
(ler cent,, an average or a nonnai with w hiidi the plotted curve 
lias to \m compami. When lira wing a graph repreaeiiting a 
aeruM of data over a |)ert<Kl of time the zero line sfundd crltcfipa 
nppmr. This does not apply to a ratio or seini-logarithmic chart, 
a« de«w;ril>ed in the next cha]>ter. 

DeoMliig whether Seale should be on Abielssa or Ordhinte 
Axis* — ill time charts the horizontal l>a#e aliouki be used for tlm 
time aeafe, €.g. yearn, months, days, rtt. 



mimm ymmm m 

4ii Ini^pmdfni Vtma^ik dijiyi» of the month in Fig. SS) 
in lunmtly pbtiod on the horaonldi axht 

A IJh^ndimi Vitriat44 {€.g. uml4< nuwie, in Pig. i» |divt4ecl 
on the vertieiU axi# off, Thtw» clay# of the month form the hum 
ti|Mm which the infomtution of untt^ rtmcie m A eaptkm 

explaining the unite elKnild api^enr, preferehly at the top point 
of the vertictt] 

Plotting the Curve. -Ae the l>aiu^ hue in hem the indefienclent 
vitriahle 'm inarkeri off. aiKl n>a«iingt<i will Iw nuule frvun thoee 
it k only n(HNfw«ttry to find the jxieition whert' each (mlinete 
inleiwx*tis a verttf?iii line from the corroHj^tnuIing on tlm 

ha**4*i line I ' sually I lie |K)inl jdott^i w plac ed on the vf^rtieal 





Kio, 35.— Vtnsrui Ti^irrEi.' hKTwwRs tkk VKinrirAi. Lixkb 

riiif AMif timA. 

line nm up from the markingij. Init Hum pmfer to plot the 
|Hvint ifehtr^en the linci*. (S<m? Fig«. 33 and 3r>). Whkhever 
fiiethml ia uned the doHignation (ymv, month, etc,) fchimki 
placed exiM’tly below t he ixitiitiori of the jwjint. 

Conneeling the Points on the Chart.— W'lu^n eoniMH^iing the 
tile curve «^hould U* emphaai^ed by making it heavier than 
ilie ordiiiaiee, or backgniutid limw and m|nan^. (tre4it^r 
einphaatut may eotnettme«i bo given by hhx'king in the lUtiaa 
l>etweon the curve and the baao or referonco line as in Fig. M, 

The motlKK) of connecting varies : — 

(u) For imr|i:etunulati^^^ the pniitii shotiki be connocted 

by etmight iinee. line aimply indieatea the dinect 
movimioat from one }ioint to the next (Fig. 33). 
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(6) For ruiniiktivc^i touk n rioniimiou^ «teri«» the liq« 
<!ui)n4M*ttrtg Hhoukl fje m AnKM:)ih a curve as pomiibfe, 
avfiitling angles. Tlie curve pasHes through every point 
ii» in (fl), but «in<K>thly curves fn>m one to the other as 
though the data were lUHUtmulating gnyJually arnl evenly 
(Fig* r.7). 

This methotl of drawing the curve must not l)e confused with 
what hi known hh “ snuHithing <rurvc«, in the next 

paragraph* 



Fm. 'aiUmiNO i'lMCHAHlM ON Ktl'f Tl. AllOSM llV Ut.OrklXU IS UaTWIPKW TITK 

(Vav» ANti A Link or llKi'KRrNrB, 


Smoothing Curves, “--When tlujrt* are fivqueut nuctuations 
up and tlown in a tnirv e Uiere is <d'tcn a brtwui g^'oernl inoveineni 
or trend of the whi.»le < ipiitc apart from these freipicnl 

irn^gularitics in the line. For the piirjKJse of indicating thia 
general iituul iiumv cloarly luetlwHls of siiuxithing out th© 
irregularities am emplovisl, vix. - 

(u) A free IiatmI curve is drawn by judgtncTit to indicate the 
main trend of the movesneut of the data illustrated » as in 
Fig». TiT aiwl D9. 

(h) I'ho dattv are snuxithcKi l»y a stmes of averages or a series 
of totals, iiikI them^ con)]nii4Mi figures are plotted instead 
of th© original a<'tual figures (Fig. 37). 

(r) Malhenkatkal cakuilations, such m t he method of algebraic 
least squares, are nitulc, from which a smoothed curve may 
l>e plottixl. but as am randy utiliscKl in btuniness^ 

they will be deacrilxHl in a later chapter (aee |iage U7). 
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Two or Mofo Sorioi of Dote nmy bo »fu>wn on tito fcmno groph, 
but oam inuiit bo takoii to aoe t)iMt tho dialmct one} 

isaody followed without confuifion. 

When two or more variaiile^ urr plottecl on the eiutiie graph 
we may uo© 

(a) Different coloured line«. 

(h) UncH differtmOy •■hamoterisc*.l. c<mt iriuotta, thin, tUjk:k» 
dottecL csrrwMW**!, etc. 

(f) Himple curve# marker! with i\ caption or riesigimtion which 
indicate# the luitun^ of the data repmM»nted by euch curve. 



Knr l.'r'UVK Of AmCAi. S4i,F:s {t-fwTTf'r* t'rvori .HsMCh »T nt':j* feV 

A W’ltitK** Mmvin*; A^t KA^o: <% KKt.t ton MuTitou Of KtKinmf 

T»i» l:*Aor.*i M I.V*. 

in the caa© of (ri) luui a " key ” ur ‘‘ legend '' expl/iiniiig 
w hat repfcjwmi# ahouJd i«i«*ilcid lx^#ide the cinurt or may 
#howii on a convenient apace <m the r-hart. 

In Fig. 41 both methoii (//) ami (r) urt* eniploycMl t*)getber. 
Dtto OOd Moiot* — The title ahouhi uaualJy \w »Im>vo chart, 
ouuirJe the chart itoedf, Kxplanitlion ami f<H.>tiioU^ arci usually 
placed below' the chart, but are ^jmetdinc# ahow it in a panel drawn 
on an open part of the chart away from the vwrvm (Fig. 21). 

In buMitHMe it ia not usually mx^eoaory t.o ahow the data which 
the graph repmeiit^, but Homefunea it i# rtHiuiitxi. in which caoe 
it may be Hhown in the following vraya ; — 
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(a) (>n li 

(b) In ft pam^l beiiulc the graph, 

(r) In ft pftiud in a spacie on the graph itaclf. 

{d) OpjKwito the erwiH of the abftoiHHte and oitlinate^, 

(«) Againat the plotted [x>intH. 

In the eiiae of (d) and there h a clangcn* of loeing elearnea^ 
through too niutih crowding of infonnation. There i» no hard- 
aiuMaai rule or pra<dice, and the choice muHt Ixi dictaUxl by 
eonveriiem'e and (deameaa. 

,/■ 


Ku», 3H,- -A y.cwa Cl nvK Hiidmin<4 Haj^ok uy Maxima anu Minima 
or A HKittKti or Hom'd Ratiss. 

Zone and Band Curves*' Instead of plotting a Him pic curve or 
cur\'t>8» an elfwtive n^pntsHindfttion of the maxima and minium of a 
fierioa i>f data enn obtftim?<l by plotting a curve for the maxima 
and one for thes nnuiina and then filling in the Hjmee Ixdween tlM» 
two with vertical linOH or Hhading (Pig. 38). Thi« is a wnie 
curve, 

A rone curve couUl Iks uae^i to ahow earnings, rates of paiy, 
of gtxwlK. interest rates, uunitier of saiew jxr |)efwon, output 
hy men or shops over a fwiod, etc. 

In Imnd curves, the constituent parts of a whole (e.g. com- 
portents of cfwt an<l selling prices of articles) are jdotteti one above 
the other, thus creating a series of boiuls or acmes oat^h of whkdt 
can be sbatleil in so that the whole spacx^ between the top curve 
aud the base line is fdlcd in m>Udly (Pig, 30). If the data oie put 




Kcr^ ii 

in form the wbohm cithnrt may H>M fmt mnt. md* 

tbcf Imfuiifi «hadii^ in ilie {]k«rc^mUf;« mcb iomponent r0pttmnU^ 
of thi> whide. 
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Ku*. 39. A lU><!i> KVt rWAKT SrtidU JNtf rt>||p«*ti(7riO%' 
or Tor AX, .SAi.K..^ fn iiKPkUrMK^TM. 

Tb® Use of AritbmeUc Charts in th^^ir v»rii>uf« formif, and 
partRwIarly a» rt|»pluabk^ for thf* pnwmtation of hui^iiieR# 
M ronmrlmv) furthiT in XXI ip. IKH). 


QrBSTIOK» 

I. WIvAl ift meant by " hiktnngrjiin *’? 

On what jwale «bcHild the indef>endent variable Ir; pktilofi I 

3, What ill a amomhing airvet How mav wieh a inirve W 
dmdkiii I 

4, What kind of chart, do you ctnftiklcr Utut for pmiefittftg wfvcral 
aeries of data over a given period t Mciw winitd you dtidingt*i»h each 
sarimf 

a. What dMingtiiMhes the ariilifnetie ami ki^gariUimic ms^Um t 
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U 


6, 8Ui« fiv« i^neral rtik^ which fthoukl be Ixime in inind in the 
cominictiuii of gruphia. (^Am^on Amjciaiimi oj CVr/i/rV^f Acttmnktnti.) 


9 


1 




o 


A, 



A 


Is 


From the ftlK:)Vc diagram, which hIiowm the- coMstrurfion of a grrn^li, 
iU!K!«!rt^in the following : -(a) The *' Anct* «)f liefercmu' ’’ (h) Thv 
aln«cin»ji of the jKiint 1>. (c) The ontinaUs of the jioini I). (</) 1'hc 
€?o*ordiuatc. (c) The QinMlranta. of iUrtifieti 

AfC 0 uniatU$.) 

7. State the g«mcml rulch for the construct ii»ti of graph^. {Jnnfr- 
pomttd Arcmin(aniH {Final).} 

H. Jlraw a graph iUn*Htruting the folioairig figun^w : — 


iVr«i>fwr LiMf to SufWir^ttu; for ihf Ymr FfuiM CAh Aprti, 
hy thr Antoun/ oj thtir Utromi . 


Iiirmno (C), 

PoriwnH. 

lu<'om«‘ |l“}. 

iWiwaiH, 

( 1 .), 



2 ^. 7 C 4 

7 . 4 Hg,» 

. ’’J) 7 o 

:i»).o<Ni 40,000 

, falO 

i« 

1 

1 

1 

H.OtH) lO.(HN) 


4 r'.tMH» f»o,(X«o 

. L‘ 7 h 

> 1 . 04)0 



. 4 .«»o 3 

.'«o,tMNk 7 ."», 4 K)o 

. iw» 


. lo. 3 Hr» ; 

; Jr>>KH) -JO.OOO 

, l>-’i 

7 ;),f )00 (OO.fMM) 

07 

a,WM> 0 . 4 MH) 

0,473 


. H'iO 

I»v»'r 3 o<*,fKH) 

147 

a.(Mm 7 , 4 hh> 

i 


.V >0 

Total 

04.070 


iSAX.O.n,) 



<i!Amcti XI 

<;UAP!ll<- MKTHODS [nmfd:) 

I if. (iRAFHS SnuWfX^i It .M RS < >F < 

1’»K urHf*h> ^IrMTilKHl far Iwhmi roujitnuUni on tho 

riJiturnl iiini altlK>nu;h tlms4* i-how jwlrairubly tli<* atiual 

t'Xtviit ot ahH»lul(’ or Uirv lio not Mhow tin* 

iat<‘ .tf « n’Kuivi‘ movrmfnij^. 

'risi,-' may )«• (’Xjii iinHl hy a » nii|>K‘ i xumpl^- -- 



IIOOM 

III* r» . 

■ r* rs'4Teu.j;N'' 
Jnrr* rt**K»\ ; 

icni 

Ifrioo 

ilrhH) 

Uh> 


rvH»n 

PKHI 

so 


'] iioso h^nr*'-^ jtlut '.o^l on ati ortiinaiy natural Hionh* t.^niph 

vvouj«i kIio\v tlM' ry'Oifc vrrti<’al tho tKiintH plottjrMl, 

Tlie jwimo ilisfun* *' wonM alvr lx* sh«iv\n it a tr>Uil inrmwMn^l 

from i'HHi,ooo la i‘toi ono (un lurrrxHi* of lhH»o. Imt only 
I [HT <a>nt ). If a ratio s* alo ih n.-^vl, t hri- mi*: of irK‘mi>HO 

i.s < U'Hrly .nliown. 

RjiUo*$cale Graphs mu^t la* \v!ier4r*vor it <losirf^cl u* #4how 

ivLuiva^ Cm Muh graph.*^ oipial vf^rtital 

rr*pr>WM)l iHpiai pr.^j-iorfioau/* inovcMiiont?*. 

On natnml-st fiU* graphs o*jual viTtical ♦*> n*|»r<^^a*nt equal 

ithfitt:4uk Tn<)ve)ncnt.M. 

A ratio graph may Ik? ronMfnuq<vi in two \vay«* : ■* 

(Ij By plotting tho |f>ganthnL»t of the miinWrs on mxlittary 
opiinato pajJ^r. 

(*i) By plotting the a<'tual iiun)lK>rH on r«ijj>-nil*?*l pifK^r, 
**«. the clktaiueff tiotwwi the honVcmtal liw?#‘ art? neaM 
iogarithmicaiiv. 
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Ab it 18 tbe vcdtkal 8 oale only that is scalod on a logarithmic bashi. 
ihtme graphii are often tcrmod Saml^CHPurlthinie Gfiplli. Both 
Fig. 40 Mid Fig. 42 are examples ; also Figs. 43 and 44, 

As the line of logarithms 18 not popular nor well understood by 
moBt business people, it is prol>ably Iwtler to use ralto-rtiled paper, 
like that shown in Fig. 40 . 

A ratio-ruled graph w preferable for other reasons — namely : 
(a) The actual values may l>e shown at jioints on tlio vertical axis, 
so that Ixith the actual changes can Ih> n*ad from the absolute 
figures shown on thc^ scale, and the relative changes fmm the curves 
draw n, and (6) certain series of figures w hich would not otherwise 
Ik- shown gmiihif-nlly t'an be fepre»Hu>liKl, viz^ an oxtenaive series 
^-how ing a great, range of variatK»n. 

In the ratio-ruled paf«-r the vertical siaile is measured off 
iogarilhmiitilly, so that each <iislance fnun I to lo, In to UHl. 
Its) to 1000. »-t4\ ionn what an* known as cycles, 'fhe mlvaritage 
if* that when plotting tigurrNs differinc wi*leiy in magnittide the 
well dtdined cycle.s can he use<i, and pro|K>rti(»nal changes arc 
nwiily seen. 


Summary of Features of the Ratio Scale. 

(1) Kqual vertital dixtancei^ repnaent equal pro|H>rM(>nal 

changes. In Fig. 4t) the distances ladawn the 20 and 

40 ; 3t» and tWt ; 2ti0 and 4tio ; lo and 20 are all ei|u»l InKrause 
they reprt*sent an inffreaset of JtM> |X!r coat. 

(2) Turves of cfpial slo]»c*. r.g, two {mraile) lincw like the top 
two in Fig. 40, represent equal projK>rtioimte rates of ehango 
for the {K^rifid January to August. 

A curve at one part rncaas that, the steepiT fwirt is 

changing at a more rapid rate. 

(3; Zero and negative values cannot lx> ahowuj. A 
logarithmic scale has no '/en> piint, 

(4) Xo base line is necossary. and the whole, graph, or difTeront 
curves on it, may lie moved uj) and down witluml changing 
its meaning. The area under a ratio curve, »o im}>ori4ini in a 
naiurabm.*ale graph, in meatiinglfTSS on » ratio chart. 

This is an extremely conveniont tul vantage in tliat two 
curves w klely sejmrated on a ratio chart may be brought ctose 
together for greater ease of comfiarison. The two curves m 
Fig. 43 have been brought together in Fig. 44, thus making the 
txymfMuruian better. 
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(5) A lihowin^? a great rangr^ of variation can bo 

plotUM) \‘ery conveniently. An extensive range of wide dis- 
parity whi<;h could not |Kmibly t»e plotted on a natural-scrale 
graplt, can \hh luitntrably w^prf^sf^riUjd on a ratio chart. 

(tJ) It is not suitable f<»rHhr>wing an analysis of a whole into 
itfi c'Oimt it uent parts. 

(7) ( ontrary to the crwe of the arithmetic chart , two or more 
SH^ales may ho us<^<i «n a single hand of tlie ratio-ruhxi pajx^r 
(Fig. 44). 

(H) 'Pwo or mon^ Hcriea of enfiit* ly difleront uTiits, t\g. tons ami 
gallons or otiiif ea, can lx? <omp:m^l on the sam<* graph to 
show rates of change. l‘his cannot done on a natiirahscale 
chart. 

(It) A natnral'Kcalc grajdi may he emu <‘rtcd into i\ ratio- 
scale graph hv plotting logiiritliius of the valuer on tin; vertical 
scale ; or by plotting the values on semi logarithmic graph |»a|H’r. 


i^turitMSumji i« SulfM *tf fouh an*! KtjitJf r^trn rriaiitKlif 
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FiC. 43 . Uati«» Hc-^i K i.iKvrH 

COMrAKINW S,\KW4 I**? I’Wi. I'uo. 

nccTft. 



m>N Kai U.ITATF.r* HV inON(aXC 9 
(*T-wvr:« tYoHKU TofiKrftKK. 


The Uses of the Ratio Graph. -TJio .Htatisiical hict^ ndating to 
the folUnving business matters may shown twivantiigfxmsiy tm 
a ratio graph . 


j SnliviA ami utmt^'rial** purrha«i4Hi or W'agcss anil i xp'uws. 
j pn^^tuced, ; 

( rri;>*hict ion output <md eod<«. Xct profit a. ; 

I Numtx'r td cmployn i's. Gro*?i protHr-». ] 

i l^dKuir tijui ahiM*n<N;‘s. 

I t 



GRAPHIC METHODS 

QirjKmoKs 

} . What iff a ratio^Kcatn graph ? Wlmt ptir^uiffo d<m it ffcrvc! ? 

2. What an*! the features i>f Iciganl <»r ml to charts? 

types* of data which could advantag^HmsIy lie prcM^nted 
gmphiciilly in this forni. (,V.-4. /*.<?. O.) 

3. State the chief advantages of a logarithmic scale graph m n>m- 
pa ml with a natural scale grajih. {Ijomhm -4 SAortafion of Ctriips^ 
ActffunUintii.) 

4. Chan the figun^s of the {>opulation f»f On-at HriUin and Indand 
given lieiow so an to «tPt*ss the declining rate of incnt^ase of the }K>pulation 
over the Inst hundred ye/irs. 



Voptiintimi i f Grmt lirUaiu and frflftnd (in 

thouxamh) 


JSIM iMi.slU 


'm.hh:* 


is;ii 

IsiU 

37.7;«H 


IS41 INsTni 

lUOl 

41.1 oil 


\Ki[ 

Hill 



isni 

HiLM 

47Jlh*J 


ls71 

lOMl 



{ / niort 

nf fAinoiKhiVK find C tv* Mhin InstHuUm.) 

Tie. 

following tahle gives tie* liuvl nations in of thrtM?^ 

omujiHliiies, cx'ttMuiing ov^er the |wTenl as inili<'aUsl. 


Average- 

Av<'nige jnicc 

VI* rage price 

Vf'fir, 

of cumne'.ie v A 

of romnv’^do v Jt 

of coinino<Ut,Y C 


doring y*uvr. 

during \ rar. 

li wring year. 

1 n:ir» 

ito ni‘r Ion. 

Jlf/. ; 

iV. per oimee. 

1 

i‘:i7 

rvL .. 

4*. 'W. 

ini!7 

tail .. 


4,-.. i'ui. ,, 


t4 2 

2h/. .. 

4j«. fid. ,, 

1 !**.»•» 

.. 

ild, 

4.11. Md. 

l!i3o 

i37 


'in. 

IIKU 

iar> „ 

■Jl't. .. 

in. rtd. 


oi 

! id. 

4.1. :td. 


Vou are mpiire^l to Huhniit an hisioritrram showing the eomparalive 
pritx‘ chungeH in these (lim‘ <N>mmfnlities. of 

( -crtijif d .4 rcounfanlft. ) 

tV State the charaelerislics of : Oi) Natural scale graphs; and 
{/>) ltatio-s(^ale graphs. H<w may the former In': converted into the 
latter '? {JncorjiHtmUd ArronvianU iFinoi).) 

7. Graph the following figures on a Katii> or Jxigariihmie (liaH., 
so as to bring out com [wrati vely the M^aMinal thiet nation present. 


Aiimtar *</ InMirrd ('n^fnplotfrH {Thoti/^nivU) in i\K., Hi3<h 



Jan. 

Feb, 

Mar. 

Aiir. 

Mav. 

June. 

Hifalminhig 

1K3 

IKH 

2t)3 

21K 

216 

273 

•Shsphtiilding , 

57 

5ti 

55 

f>2 

51 

47 


JuJv. 

Aug. 

S*.“pt , 


Nov. 

J>ee, 

fV^aliuiniiig . 

233 

IffU 

JOI 

17« 

161 

146 

Shiphtuiding . 

4!i 

40 

48 

45 

H 43 

(S.A.L.0.0.) 
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M, Od \h% JantiAiy, 1921, » o«rUin dty A containtpd 100,000 boium, 
and lO^OOO A<ldiit(mal botnicti w^re built tbmi «aeh ytikr frcm 1921 to 
19J10 in^rliwive. In another eity B, which had alao 'l00,(!H)0 bauaeai on 
lat January^ 1921« the number waa inm^aaed at a constant annual 
rate of 7 1773 }>w Draw a graph on an ordinary ariihtnoitc 

Mmte iltuAirattiig the annual housing of tlieHe two dtkw from 

1921 to IU3<>; and draw another graph on a logarithmic »cale ilhw- 
trating the aame Htati>itica. Which in the more uaeful graph ? 

iN.Ahw.) 



CHAITEH XII 

AC( t'RACY AXD AITHOXIMATION 


The Value af Approximations. Tim a«'oourit» of a huHinesa are 
rxptH’tofl to absolutely at^euraU^ iukI in certain at^atistical 
rcfKjrts the siiiiie degree of acenrucv is demandtiwJ ; but in many 
forms of statistical work itmrli ii])f>ro\iniation ami eatiination 
can l*e made \vith<»ut. of ini|K>rtaiice - in fact aurh meth(K)a 
may nssult in greater clarity. 

\>rv commonly, for ifistance, shillings aiifJ jwmm, in's or 

may br* tlisregrtnlf*r|, and for af>me purposes even greater 
aproximation is made. 'I'he important bvifure is the purjMxto 
fi>i' wliitdi the data will Im n>qiiiriMl. In statistical sales n!!|K»rta 
Hpproximat<? figures coriNTl to the nejm^st £ld or I'ltMt will ol\en 
siifhce for u small business, but for a larger eoneern figim*i$ to 
the near<»st £500 or IlOm) may Im cMpially aatisfaefory. 

Many itivestigations can l>e carrunl out with relianec on 
estimates, ajjd moults biw«c*fJ on apprr»xitnations may often Ijo 
appreciatixi rnon^ t^asily ami <‘learly. (’onelusions arrivr^l at from 
such statistics will <d'ten U* exactly the same as they would 
have Ikxmi hml prwui^f!! figures lax?n uliliwtl. 

How Degree of Accuracy may be Stated. 7Mie degree of 
«ceunK*y should usually tx* staUxl. aiul the following are examples 
of how this may Ik? irulicaUHi, using for illustration a production 
output of pig jn»n of lOtMt t^ms, which weight ia know^i to bo 
accurate within 10 cwt, under or over. The prmitiou may Iks 
stated in any <»f the following wnvfi : — 

(1) The output is lOfto tons in round numl>orH. 

(2) I’hc output i» lietw'oen 9lt9| and IfMKtJ ifuis or auri 
KHIO'-’J tons, 

(3) The output w lOfK) ton», plu» or minua a djflferenoe 
not more than half a ton. Hiia may 1)0 wTitUm Htatiaticaliy 
a« KiCM) ± O'o ton. 

(4) The output in 1000 tona correct to 0*5 per mille, or 
0-05 per cent. 


70 
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For very many purpoms large n«mla>r» of figures ran be stated 
A 4 :lvantagfNnisly in round ntimi>ers^ even when actual figures are 
known. 

Methods of Approximation. 

(1) 7V; the Nearest Wh/^e A' - l*articuliirM of cr»m- 
paratively large nuinlwrs, huoH fis the pr^Khiction of pig-iron or 
CDftl in variraiH flistricis, may Iki Hufiif*i<*«tly arcMirate if statwl to 
the rieareKt 1<KM> 

7"hen tons would Im? expreswvl us I^iuh to the 

nearcKt thousand ; or HfU»,7oo tons as h7o,(Mm» tons to the 
neart^sl tliousand, 

Agatn^ nilio of worldiig oxjhmisos to gross ris oipts cxptvssrd 
its ft fwrrt-eiitnge eaifulate^l as tI4*42sr>7 por **ent. would Ik^ 
sufiiriently slaOnl for imwl pur|w»s<ts tis <i4 jK'rrtMit,, or w itii slightly 
tdoisser fWM'uraoy us r*4‘4:t [ht rent. 

(2) Appmxiwtfion hy the Serf U 'njhtMf Whnh SnifiMr, 

e,ih 

Sf>n,31M» tons would becoftie s70,iM»o. 

StUt,7tM) t^ihs w<Mild also btvonio 87o.ooo, 

uud t»4*42Sh7 |HU’ rent, would iHHt)nu.* |ku' rent. 

(3) Approrimniion hy hi<raTdi>i(/ }}\*jits t(» arrive at a round 
nuinU^r. thiiri 

tons Ih'voiik%s 

toils Ikm'oiiios Kt>8,0iSt^ 

nnd (>4-428ti7 fH>r vent. Inx^tnics 84 fw^r ront. 

("art* is nK'essftrv if af»|)roxiiunlAHl figun\s ah? useil for eulvulations 
involving multiplication, divisiim or extraction of a root, Invauf^o 
the em>r in the figures theinseUw iHvouieH mulfipluxl or dividtHl 
ftUfl limy Ix" greatly mlsleuding. 

A|>ph»ximalionw of large mimlK^rs cause little <»r no variation 
in |K>n*entftgt?s haswl upon them. 

N'arioua degrees of approxinmti*m and the efitK’t on the per- 
centages are shown in the tables in Fig. 45, fnnu which it will lie 
seen how little ditTennice results, 

Errar in Approximation. -The diflertuices Iwtween actual and 
apphrvxfinaUxl figures are known as “ error/' This dmw not mean 
A mistake, but is merely a tttatisitieal term for such a margin 



AOCORACy AND APPROXIMATION T8 

'of <lifrcreMK’'«^ iKjtween an actual figure ami an approximation 
■ of it. 

It may l»c iwfM here that atatiaiical enorw may ariijiio in varioms 
ways, the chief of whi(*h are :~ 

(ri) Errors of origin dm? Uy insufTioient definition of tho 
information rtMiniml, liiaased eolle<*tion of data, ami emitic 
featunjs iuiiercnt in the data themstdv<^. 


1 


ViTC'f'ntHgt' <?f 

i 

i 

1 

1 JVoiit to 

Prn'cnnigc j 


tiro-.-! IVolif. i 


<‘om*ci to ; 

Urf-r-ijif ... 

to 

fln' rifart'Kl ' 



Kl'^COnrl 

of 

1 jH^r rent. 

j 

. Sfuitrimj lifcn 

ph (Uni rrojitif for 

t 

7 Vm> Ytarn ,' 

IIMUl.JJS 



25 1 




! 



2S-44 

2H ; 

2. JhUo Apprnximntf'd U* Amr^/Pf 7’A( 

J 

TiPu.* ftppni\iniHti»iri not Uu* i'^*' 





25 ! 

-Is.OiM} 

v:a\2 

2('rV4 \ 

2r> 1 


1,VI4H 

2SA4 \ 

2H } 

Ihtia 

Appr^’jtimnJif! 

to Siurt^f Hundred THoumnd. i 

NoN'. Th»'r»' 

in wtjH TiiJ rtj>|in>ciiU*]i^ ixt thr 


4uri 

124 

L^oO'i ! 

25 j 

4Hi 

121 

20-411 ; 

2a 1 

r>4(» 

15.H 

L'saa 

■■ 2H 1 


1 


ruj, r:xA<T KI'itkkm 7»ii. SKcrrTuN Ai'rKrfMM.\TPT» tN hifcf^Tirrxii 

J ASH 3 SHOW Lrrri.i: rriH KJv'TA^iics auk ArriCfncri. 

(h) Errors involufjtarily m;wh* in counting, rnoasnring, ealoulat- 
iiig, dfworihing ami aj)pn»ximat ing. 

(r) Errom dtie to utilising tm limited a niimlai'r of items or 
samples . 

Slaiiiifteal em)rH may be* n\ea«uiTMl {n) alisolutcly, or (/») 
relatively. 

(o) Absolute Error, -If the actual figimj of sales ia my £$hKKl, 

and tlio estimate or approximated value is there is a 

difference or error of i'HM). *!rhis ia the Alitsolute Error . 

(^>) Relative Error, —If the absolute eiror of £100, above, is 
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M 


i»t)Own a ratio of the approximaieMi figure, yve liave 


100 

io^ooi)’ 


i*«. 0*01, and thm la calknl the Relative Krrur, 

If expreflactfl m ft iK?reenUge error fhia error would Iw I per 
cent, of the ftpf»roxiiiiat«i ftguie, ealeuhiUi^l thua : 


HiO 


100, i, \ 




Errors may be Biased or Unbiased* oomiieriRatiog or uncom- 
{jenaalitig. When numbera an? uppn>xiu)iau*<l to the neftn?«t ten, 
hundrtKh thouf^inxl, eie,, nome of the approxiinatorl figurf?^ will 
bo higher and Mc»me lower than the ju tual numlM?rH, 

I’mviding there tin? imuiy nmrilwrs »o dealt with, tlie differ- 
encoe will tend to eontjx^rtt'aU? on<’ ant>(her [ix. eaneel otit ), and the 
orrorK are aaid to bt? Unbiased or Compensating. 

When, iioa^ver, all the nunilx^rH are npprr>xi?nHU*<l to the 
nearofit ten, hiiinlretl, <d<:.. Udow, or nil t*» the ncvirest .iliovf? the 
at?tual numlier the em>r in Biased or Cumulative, and the uuut' 
numbers there an? the gn'ater will the total terror la?. 


Toitlf €*/ IHoju'd anti Errm», 


Kxa«‘t 

Numhi*rs. 

('orri’Tt t<i 



1 'nn*'*'! 

AlviiOiii*’’ 

i 

HHMI. 

1 AtiAoiuh* ♦'rn»r 

» Ihibiftja-d. 

t^» ta*xi 
lotK» o\'i r. 

rrror 

a. 

?*■ 



d. 

t. 
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4H 
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r 24t» 

.7t 

240 


lit 

: 42K 


I'L' 

572 ! 

fl0,4H0 


* 400 


:.i 

510 i 


07 
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51 
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ftS0,77O 
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i -- IHVf 
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330 

5230 1 


! - 77 «» 
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iFto, 4S.— t;o»irA»w*’«M or ttiASiei> A7 .o> I .miiamko ArneoxiXATioKii. 


The ftiftiolute error in I lie tiitiil ( Fig. 4tl, column c) is only 
— 770 in a total of 530.tMH». 

Tlw relative error of tlie total of unbifteed items (redumn c) 
770 

i« 0dM)14S3, and i« »o small m to be m^gligible. 
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Tfie relttfchre error of the total bieeed wrror (column «) ia 

Tl>e absolute error of the total in eoliiriin (^) w and it 

will be noticed that the nixe of the error in iniportiuit. 

^^"hen approximating figures in bimineaH etaiiattca^ Uiia 
ini|x>rtant diffemnee lietwtien biased and unbiased approxiirm- 
tiona nhould t>e Ininte in mind, and nauaily unbiaacHi approxitna* 
liont* >ihould uiwvi. 


Estimating Unbiased Absolute Error In Approximatfams.-- 

Although it may not l>e of great aerviee in huaiiioHH, it i« ttaeful 
to know that when the aetnal figureH which have lieen approxi- 
mated an* run known an eat imale of the absolute error in a total of 
» number of approximat/CMl in a known nnbiaawl manner 

may be found aa IV >1 km a : 


AvtT.ige Absoluti* \ 
KtTor «»f tlu? itema * 


V ‘Vundw'r of iterna. 


Ill the example above- aa the apfiroxiniation ia to the nearest 
loon, the absolute erri#r would moat likely the uverage of 0 
to 4VMb w'hif'h i« nhout i‘24U'r», fir say 1250 and t hen> an^ 0 itieniM^ 
hence tiie imbitiiiivl error wouki probal»ly 1 k> 

250. \/u -I £750 


wddidi eomparr.s with -- 1770 in the figum^^ uh^I. The reauli 
diH?» not alwayt^ come im* elnae m thia, aniJ the fonnuJa given only a 
mugh estimate. 

To Estimate the Relative Error of a total of a nuinlM^r of iioina 
aflVxjUxJ by the jMime unbiased error, Hml the ratio lietwocsn the 
estimated al)w>lute error (f.g, £7r»0 alMiVe) an<l the approximate 
total {e.g. £530, (m> ) ch^ui valent to the foliov\ing : — 


20(1 >: Vo . 750 

5a(btKK) r>:jo,tMHi 


0dK)!15. 


Thia eompan?« with ti-fH)U5 eakulaUi^! on the known iiumliers in 
Fig* 40. 

To Estimate tlie Biased Absolute Error in a total of apprr>xi- 
mated figtiree. It is apparent that the minimum error is I x No* 
of items, and using the figures in the example al>Qve, the raaxitimm 
can be 900 X No. of items ; but the most likely error would be : 
Airmge Absolute Error x No. of items or 499-5 x 9 «« 4495*5, 
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wiik‘b coinfxtroi!; wiili the kiiovrti em>r (iii Fig, 46, 

column f). 

Approximation In Multiplication. - The of iu?euracy 

in multi jilying upproximaterl figures ih Hioinetiiue» w^uiml. The 
following in an example : 

JOH X the a^M’urate figurc^ft are in iialicB. 

To find the accurary of the result it is oonvenient t<i use an 
algebraic solution. 

liCi A Im^ the mulliplier and H the miillipiicand. 

X Ih? the |K*Hsiblo error of t he muhipliciv, and 
«/ tin? fH'jesible error of the mult iplit and. 

The pr<KhK’t will Iw (vl x){!i • y) wliich ailh relatively 
negligible valuea of x uiul 1 / may Ut writtiui AH ; {Hx - Jy). 
Applying IhiH to the liguix?H alKoo the possible tuTur in losis } o ;> 
and ilk I l,2fH) in v r>o, henec we have : 

ll.2t»0 \ luH r (loH f»o ; iMnm o ;*) 
l,2ulbbn0 J (.‘♦,400 i :j/»oo) 

1.20f>d»<to i 1 l.noo 

The Use of Percentages. 'iVreentagi‘s muht with 

caution. Many arise tltrough iiuormd observaiu e of 

the basis of |M»rt'entagt' (’aleubitions, and for Ihi^ rea.Mm. atniuig 
other», that ratio8 are predbrred. j»art it ularly for (:oinj)arativo 
purjawi'S. When iKin^euiageH are ustsl for rompanson.> it is 
important to uKC’crtain tliat the data are hoiUMgeiusms and 
ca^ukble of Iwiiig <’Oiiipartsb a*^, if they' an* not, then the jH*r* 
centagea are not comparable. 

Bui little informal U»n is aflonUsI w hen gro.s«» prc»tits anr stated 
t«> Ihs aa\ . 36 jK*r cent,, or net pndU^i 7J jH?r cent, it is nwessary 
U> know the amount <if tuniover or capital involved. 

A common tyjH? of tpieation arises n>ganling vartati^ms in 
|»erceatag(^ concerning wagw amt prictvi, c.f;., wagen were 
miiureil 5 j>er ctMit., raimi 10 |a>r cent., lowered 20 |>er cent.^ ami 
then niiMHl 25 p«?r cent, over a st-aUnl of time. Ancertain 

ilm changt' in wages over t he whole [K)rio<i. 

There are two alU«riiutive n>pl«?«. according to whether the 
bask is (<i) the origiruil wages or (6) the rate of wages paid at the 
date changiss wen? made. The calculationa in the fiiBt supposition 
ore M follows (using lOO as the original wages for convenience) : — 
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T« 


5 nor cent, reduction Wages became X 100 =*= 05 

.. 05 i X 100 105 


10 per t'cnt. incn>a«o /. 

20 j>er cent. <ltH?refi8A> /. 

25 cent., increase 

r^. the final rcftult us that over the |>cri(Ki wages were itioreaMid 
10 fK*r I'cnt, (in the original wagi^. 


,. W.-, . » X 100 ss 
,. «3 . . X IIHI »■ 110 


'rhen, using the sf^eond sup[H)8itton : - 

5 |KTccnt. ml net ion z. wages laHaine 

05 

jno 

l(N> 

05 

10 |w»r (^cnt. increase 

ll‘» , 

inn ' 

!♦') 

104-5 

20 [vr v eni . dec rease 

SO 

100 


83(1 

25 per iM*nt. increase 

125 

loo 

sa« 

104-5 


or, the nusult oan Ims *iin.M tly (‘ah-ulaOsi tlms : - 


115 1 lo SO 125 
too J(to loo ' loo 


lot’.i 


the tinnl re>vi]t is that over the iHMiiwI wages were ine.rcaftecl 
4 5 iK'r rent, on the original wages {as cornjmnsi with 10 jx^r cent. 
ealenlattHl uiwler the fn^st stipfKjsition). 

It is not |Hwsiblc to n*hj, subtract or average |M.'.rrent^4geH 
excepting when lh<‘ basic iactors upon wiiich the jieii'entages an^ 
bfisetl art^ coni}iMrable aiuJ the taux's wpial. 


Qt 'IWTIONS 

1. What do you uuderstaml by sUtisti(«l *‘Krror’*? How far 
dixr« it, in praetitx?, oflect the value of atntistieai iiivesligationa ? 
{[^^on Chamber of Oowmfrrr,} 

2. How may approximations bt? maule? What purfKiae do they 
4»en’e ? 

3. Explain *' absolute criror/’ " relative error/* “ btaaed error/* 

4. W5wk out (showing your workings) the nuM*t alxfolutely accurate 
mwilt of rnultipJviiig— 726* by 70200. When iImj digiu in italics only 
are acourata. {tne^poraied AocofunUinlH {Fifucd).) 

5. Tbc eatimatad expenaes of an induatTy c^onaiat of £487,000 few 
wages and £216,000 for other expenaea; and the eaiunated receipts 
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Irmii ar» CAkuUte the cNitimatfvl net profits, givoig 

the iimitit of fMMiKihle error on the aMmmption that the amounts wtatea 
nm Uahle to vmT» of 2 per oent., B |jer cent,, and 9 jier cent. irapiMJtively* 
(f/aion of /^furna/nW and ChtMrtt 

fV. Find the atun and different of 542,1^ and ll!fr>,7()6, both 
numt^era ))eing correct to 2 per cent. ; and erijreaa in |)eroenta|je form 
the deipfreea of accuracy of the rcaulfa, {('nim of Ijomcmkirt and 
Chf Hkirt JnMui^s.) 

7* The annual ileath rate in a <'ertain pro%'incial city in l»etweo» 
20 and 24 per ihemaand, and the fK^puiaticai ia et«timatod at 800,(KK) 
(within 7 jn^ cent.). Calculate the numUrr of deathn |a?r annum, and 
ahow the degriM? of accuracy in your answer, {London Anfioriaiion 
Certified A cfountnnle , ) 

8. An estimate of the pa^ptilation of a t^jwn ia given as 49,000, 
when^aa actually the |a“»pulatirin ia 50,0U<). Compute («) the al>fjK)luto 
orroftt (h) the liAlativ*? error, and (r) the ja^TKicntago cTror, {fAindon 
A»*oeiatum of Certified Aec*mntanfA^) 

9. Determine the degree of ac'eunicv in multiplying > 2/2t>0. 
The accurate tigurea ant ital^c^♦^H^ (I ntorfHuraU d Ammntonte (Final).) 

10. Tw<*nty-ntne atiina (onoU excirt*i^ling 2tKH0 an' written to tlio 
ncaroat 10*K) and totalled. 'Fite true aggregate total is 4.rn9^,r)4l. 
What in the la!«t (wtiinate of (oj The alwolute ern>r in the total; and 
(fi) the ndative error in the total '* [I nrorfitmii* d AfrjftunUmt.i (Final).) 

1 1. Whftf degrtM>aof at^oiirucy woulil you fnuu the following 

rntrma in a uble of nieaMimmienta of length, vi/. : ccYntimeln}^ 7, 71), 
7*90. {Ineorfforaied (Final) A 

12- — ** .... the averag^^ ofirance in w<*ekly full-time ratos (of 
wagOM) is 04 \n\r cent, at 1933, an Ciunparod with Augtiai, 

1914 . . . then tJie itwt-of-living index figure .showM'd a riot* of 42 wr 
ct*nt. as against the iKwition at the outhn'ak of the lirent War. Tlic 
obvious croriclwHion which will Im* flrawni that there ha» Ijoen a 
Mubatatitial tner^'OrS' in rcsil wages and that a consideTable tnargii) is 
available for cuts ladoTt' the pre-war imition U n'-eatahliahed,’^**- 
From a lending arri«ie in the Gla^jtw' IL rM on “ The Wage Ij*'vel,’^ 
1/3/34. 

Examine this piiH.vf of rx^aiaHking from tho faint of vic^w' of atatiitioal 
methiKia. {CifrjKmition of Aceounianlit.) 

13. I^»ve the two following j«ro]»oait ions : («) The em>r in an 
aatimated skun is eoual to the sum of the erront in the parts when each 
k mulUfklitxi by the ratio of the i'om^spanding i^krts to the aum. 
(h) 'rivp error in the anthiiH^th' average of w^veral estimates k the aum 
of the errors of tfie«e estimates, whfm each is multiplied by the ratio 
of the liureaponding estimate to that of the sum of the eatimatea. 
(Cof7H»m/iiaN of AtooHniaHh.) 

14. In a certain iiuiuatrv wages wew rwliicetl !> per rnked 

10 |>er t^ent., rwUu'ed 15 |mt x?eiit. anti incrc^aaed 20 jior wmt. over a 
{HXitratrted ficnkxi. each fareentage Ikoiikg caiculateti on 

curraif when the change was etfeeted. Asci^am the change in w 
whole {period. (Lmdm AemKtaiim r/ Certified ^<xoiiiihi'Wk.) 



CHAPTER Xlll 

AVEKA(5ES: I. AKITHMpmC AND OEDHCTRir 


Statistical Grcups. — The on notne artu lci^^ in iarg<>>« amt 

oil «mall ; «ciiiie wago-carnenn earn £1 a olhcsre mote ; 
xhv saless effecti^i by orio tnivi^ller are many, by othem» few ; tiic 
out {kill of \ ariiuia piwo-workerM in a fat‘t<»ry varies eonaiHerably as 
IhofM.* engaged in the work. 

DiflVrtuit units of tlie wune kind or Hfieeies whieb c^xhibit 
variations are HjKikcui of an Variables* 

When tlie variaiumH ix^eur over a ja?rKKl time, i,c. iJay by 
flay, year by year or other fK^riods. thf?v are <lc8ignat4yl historical 
variations. 

Ignoring t ime va rial ions of th<.‘ ilems in a gn^ip, two 
(piantitativo features van la* note<i 

(u) The tneasuralkle eharuvteriatie. i.rj. tlie \ve«f*kly wage of 
workers in n factory ; tite output of pieecworkors prrKhieing 
simiiar arlie]<%s, 

[h) The frecpieiKy, the iiundMir of workers mriiing a 
given wage ; the numiwr of pieee-wrukers producing a 
given quantity of similar units. 

These are of great uaie in statistical airangeiruMita, aa will be 
diwritHiKl later. 

Averages." - In a large group of varinbk^ of a tike kind it ia not 
caay to graap the size of items cotnfKj.sing the grt>up, hut a 
typieaJ epccumen may Iw? KcleidiHl to rt^preiwuit tho group. Tine 
eboiee of this typical exaiujile may made in various ways, one 
of which is to find an average. 

The Uses of Averages arc : - 

(а) To give a coinprohenatbie concise idea of a group of items. 

(б) To afford a basis of comparison with other grou|)s. 

If we are toki the uumlier of artielca prxxluced by each of U>*KI 
piece»W 0 rLer«^ we find it difficult to judge what ia the usual output 
of the majority. When inlbmied of the average* we have at once 

7 % 
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II definite iflen. Agnin* given iho prodiirtion owt|iiit of each 
the trorkers in two diflfert»nt faetoriee pnKiucing i^imiUr article 
it would be diliktiH to compare the m»j)ective effieiencies in tl 
tw'o fflctoriaiii ; but if the average output of each ftw^ory i» at-atc 
a ccimj>arii4on can easily be miwle. 

Kinds of Average. There are four kinds of avcragii (sometiim 
called mean) whieh am commonly iw(^l : 

1. The Arithiiictio Average or Arithinotic Mean. 

2. The Geometrk* Average or Geoinotrir Mean. 

.'k The Mrwle. 

4. The MfMlian. 

The Arithmetic Average or Mean is the sum of a group c) 
eoriea of iicmii divhled by their iiutidwT. 

The aim pie arithmetic average is calculated thus : the numla.*ri 
of orders taken by lO Hakwmeii <m July »'ilst worn ; 0. In, r», n 
12, 7, H. 8, fi. The total (^rtlers were so. 

The Himple arithmetic average is s orders |>er man, 

The iin|iorta.rit jKiint is that all the unil^ must be liomogentH>U!4 foi 
the purjKW under consideration. 

A Short Method of Averaging Large Numbers h as follows 
Assume an average by iiisjHx tion, find the deviation of nurnlH^r 
from this nsstirniv] average, take the average of the deviations, 
and add tci or suhlrncl fn»ui the assunusi average. The mMilt 
is the true (iveragt\ 

; - 

I , Ah«uii>ci| 

i Avmgr. 

sas ar>u 

S 45 snu 

S57 ; S50 

SCI! S50 

S 4 i m) 

W 5 P 8 M) 

i HGl KW> 

NwtuK'r of Items ^ 7. 

Av«‘riige of deviattom ; 7 ■«<' 4, 

Tn»r 8ifwple Avenigi^ KM) f 4 « 81^4, 

Fm. 47.-«-aAuitT or Avkraoino Lahom SvwumB, 


IjK'vUuionK, 


3 

7 

V2 

« 

11 


Totiil 4- 2K 



AVERAGES: T. ARITHMETIC ANI> GEOMETRIC » 

Wfiglitod AriOimttte the ttimpte arerage eaeli 

item in the avoragecl group regardixl m of equal importanea^ 
Itemfi vary in importance, however, and to obtain a repreHentaUva 
avemge it i» ii(X*08Hary to multiply each item by a Miiitable 
w^eight con^p>n<ling to it^* tmporianco, an<i divide the total 
of the products by the sum of the weight^t. Thif* is then callfxl a 
w^eighted arithmetic aiverage. The pwxjwlure is lastter shown 
by the hdlowing example. 

H fifAZt/ W'aQrs paid by Lid. 



Xu. of \V<»rk<^rH 



uf *‘#K*h 

F*roihif‘t 


Uuti* of Wftg*'. 


(«) 

(t) } 

(rt) >. (bj. 

rf. 



:ui 

1N» < 


n:* 

l:?0 

4,2tK» 

tu 



r*o 

4Jil 


«>o 

i:>o 


iir» 

j larni < 



Il l* 1 

\NMghO"<l uvor»vj»i! " 44*Wfl(. 

Tlw niinpl*' avTTttfC* wontii lx* (total of eohirnn (n}l !!w 43#. fwT wwk, 

but the woi#?ho*<t avarnfp- fm avt^rnff^^ wi'< kl\ c^f 44’tl«. through 
taking acfouiit uf the? biggrr projwirtiuii inf wijrkt rn at 40#. lioti ♦'Mi#. 

Fui. 4«. Wmioiitieij AanH^iarrii' Avkaaok. 


Weighted Average using Approximate Welghtev -When actual 
numl>crs of items can be uwmI as a^eiglits, this is but for some 
pur{K>He«i ac^tual quantities ait^ not known, then a clcA estimate 
may be made, and the estimatesj numbers can be umi as weighted 
Estimated or approximated weights, if rf^aaonahly aelecded* 
make very little error in the resultant average. (See Fig, 40, 
page 81.) 

It will l>e noticed tliat although the esatimatarl figures differ 
'Considerably from the actual in Fig. 48, tlic average is 43-27a, aa 
^omiiared with 44'0«. using actual numben!i. 

Tbc folloirifig example shows the imprjriafKre of uatng weighted 

rabwe. 
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id Aolfi at is. 34., 2^.. 34r. and 4s. lt». The 
arUbmetic avemg© id :— 

l/». ^ I#. 34, -f 2s. i 3-¥. 4<«. 11/?- 34. ^ 

r> 0 

Thid bgiint^ id only of value* if an i>^|ual weight t>f ea<*h grm'le wore 

TiVf^lr/j/ fHiid m IM. 


^V^l♦»kly 

: KAtiinatfU 
No. at l‘ku'h 

VVt?ighl. 

IViKlnct. 

1 Wago. 

; j. 

^ , 

tt, 

H«i 

1 

ir#?) 

; l*r, ^ 

45 

35 

! 150 

i 1*5 

52 5 

40 

fkHi 

i « 1 

240 

m 

1 41X> 

i ♦ ; 

200 

<K) 

j 150 

! ! 

f»0 



1 U'5 

027-5 


4 U.> >- WKicaifKii AvtiKAUk Vuisa J'>ri»iArKi* Wkikhith. 

sold, in fad walod were 13IJ2 Ib«., l2o<» Ihs., jail lUs., 4^*0 lbs. an<l 
222 Ibd. Thew quant it ies must be usetj as weight/^ : -■ 

(i3t>3 * 1*'.) ' (*300 V \s,:ui,) -(jmi \2^.) ■ (4:>o ^ :is.) : (222 <4.^,) 
T i;n»2 ; i2f>o^ luii i 4oo - 222 

7022 

' , w,. * H4mf/. ra^r lb. 

4 1 

'fht? work oan Ik' hhIuowI by using a]qm>ximate relaiiv’o 
weights : 

(H>:l.«.) - (12 ^ ^ (10 v2w,) ; (rivav.) I (2 < K) 72 ^ 

' U : 12 i to r o : 2 - 


Advantages and Disadvantages of the AriUnnetlc Average. 

(«) It is easy tt) uiwierstiinfl and ealeulatf\ ami b commonly 
umhI. 

(b) H mrtkt?«i tine of all the data in tiw group, and can he 
detemiine«i, tiierefore, with uiaihetiiaiieal exacOnead. 

(<r) It can he detennirmi when nothing tnoro b kiK>wn than the 
total value ur quantity of tiie items, am] the number of 
them, are known. 
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(a) It may give undue weight to, and Im unduly influenced by, 
extreuie abnormal iteuig, r.g. in a bu^inc^ tiiere may be a 
few earning very high w'ag<5S, making the average higher 
than it \iouM itc w ithout the^ inchuh^l^ and although the 
bulk of the workers aix^ earning the t<aiue wage aa them in 
another busine«tt, yet the average w ould give ( he impitsaaion, 
wnnigly, that better wag(^ are Inrhig paid in the first 
busine-88. 

(//) 'J’hi* avemgt? may he a value whicli doc^a not corFO^pond 
with a ningle item. e.g. (1) In Fig?** 48 and 49, for inat^noe, 
no worker earns exactly 44 -Kv. a wwk. (:!) 'J he average 
number of employe<:*s in ea^di departnient of a huaiiicm 
was found to 1 h^ 4*8h |iers<ms, hut (d)vioUAly the lutual 
number in eaeh must U? an exiw t w hole niuulH'r, 


'Fhe urithriu4u average is the most uw‘ful average for general 
and shiuild U* unless |Mir(ii.ular reasons call fur 
aiiotluT inetlifKi. 

Uses of the Arithmetic Average in busiuess inolude the following 

infomuitivc averages : - 


Krveiiui* »Ui(l vxp 

daily, iivnuhiy, vU\ 

UutjMit (>vt‘« kly* vXw), 

„ (|>fr wuMi, |K'r hmt-» rtr,), 

Nnrnb'r ttf < jK-r 

lUcuU. in K<‘f\'iw. 
lV|>artiiU'Dl.al, etc. 

libct;?<l e.fj. irut by 

spivit*. 


0}K*nili<>n 

SaU-M jicr article, 

K\i rtny, 

PiiM'c^w'urt earning'^, 
f amin^^. 

IV^r capita i'«>ut»t.irn]itiuii of 
ariiclrt*. 

LuU^jir (uid mtuduno Viour 
raOr^t for rcurfivcifiiig on- 
cost. 


The Geometric Average or Geometric Mean. The gtMimctrio 
average i» u*»od cluetly in aveniging mtios, and in particuUwpy: - 
index numbers, which express rates of <;hange. It la utsefiA ' iv 
boeauMo it doOH not give much weight U* extreme items. This 
is a reason xvhy it is u»od for the averaging of wholesab prieee 
for the pur|>o#e^s of the Hoard of Trade Index of Wholesale rhcee. 
These ratios, w hich arc usually termexl “ percentage n>lative«/* 
should never lx; averaged hy the arithmetic methrsl, os the results 
would be false (unlesa all the quantities are equal). 

Motiiod of Computation. —The geometne; average in the nth 
rtjot of the f«rodm l of u items in a group. For example : — 
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At 

Tbo ^imelnc avemge 10, 100 aw<l 10^)0 h i/W x iioiO v; 
f I ;CMkMKm r 100, 

m, it *• . J0 I IW>4 10(K^ _ 

1 ho (u^iihmotic av«»rfige la 3 * 3^0. 


The HHO of ilie goometrio moun may bo sljou rj n» follows r -- 



1035. 

llKUl. 

The jurif-e «.»f H 

2p/. 

M. 

.« tinm-d lx***! is 

2(hL 

I'W/. 

Then© prU'CH chii Iw repr©i«)int©<l tuf 

follows 

, calling the prh'o in 

l»3fl UM) . 

imTi. 




‘jmi (i .f , dnuOIr 

Tiiirted Isv-f 

1IH> 

Imlf 

IVUiil 

LMM> 



^— 


Arithmetic average 

too 

i‘jr, 

(geometric average < ino 

Ino 


„ ., v'20(» iVt 


too. 


T!m^ arithiiu^tio average vroiigly sboww n jK*rt‘«»ntago of 

2r> |,»er oeut., but the true ho t, asMiuovn by the goojuetrii^ average, 
U that then' luia InH^ri uo rhutige in the averitgt? prire condition 
of iht’HO twtj at1irk*M. Tins is Ix^eause the priee of wiis 

doubltMl, hut tiu' incix^asc is offset l\y the halve»<i pri(’0 of moat 
(luwuiuing cHjual weight to each). 

When tiioff' are many items, e.fi 4P, the Oidculathin of tho 4l»th 
or wth tinU nt^nls a simple knowlettgo of lognriUims. an<i as their use 
tilao siinplihos nniltiplieation, a simple exphuiation of the use of 
logarithms for the pi.ir|H>«e is given in (’haptoi XXII. 

Advantages and Disadvantages of the Geometric Mean. 

Admnin^t^, 

(fli) It makes us«.^ of all the data in a group, and eiui ho 
ealt'ulal<H.l with inathematieal oxa< tness, pnjvidisd that all 
the quant it an* gnNiter tJian zen> ami fK>sit.i\'e. 

(/;) It is the only average that ean Ik' ustxl to indiVato rah 
<»f ehange, t.g, fn,)i« 1035 Ui 1037 priees inereusefl 5, 10 and 
IfeT fa>r cent. re«iiMX‘tivcly. 

What wivs tiie average annual ineroajse ? It was not 
10-2 jw eent., as shown by the arithmetic average 
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T U>-2, but 9-2 jwr wnt., M shown bj' tho 

g<?c>fiietric mean, viz. ^ 5 x li) ^ la-7 9-2 

jM?r cent. 

l^irge iteinp Iiave less effw’t tm il than in the anthmetie 

average. 

(n) U imp4>s.'‘il.»U' to xi^e it vshen any iUmus are ‘/w> or 
negativ#*, 

(V>) It in more lUflk uh. fo ratrulato an<l less ea>iily uiMjei'stcKHl. 

(r; It Timv lorale ji value whivb not mm-siKuai with any 
arluiil exarnple. 

The Moving Average. An up]»livati<*ri (?f the arithmetic 
iiwntge is the moving iivf-nige, 

moving uveragt* is a simple metlusl of iiuliraling the tRMid 
measuretm'nt of <lata over a 

'lo obtain the moving average a jkthkI is taken wiueli h Jong 
enough to elinpnate the cHeet of oitlinan w>a.sonal or mnirring 
hut Imttions, , 

(’onsiiler tin* *JatH in Fig. oti. 

Ana full y*rofU\* oj V.Q. f’lmiftUffy 
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15 veaeK average £4Ht10. 

Kio. 50. - - or }>4 Ta Hnumiftu Movr^to Avekaok. 
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It i» coiwi*lemJ a five yoant* average will Iw representative* 
The iioit Hve yearn* prcifita are totalUKi and the average b takim. 
This figure b pl/ieeel opixstit^!) the thini year, i.r. the centre year 
of tlM;‘ five. In a H* or 7-ytiar average it woukl plaecnl oppewite 
the 2nd and 4th year reaptMjiively. Next yearb profit, £li>,(K>0, 
b includc^xl in the five yoara‘ total, anti tJie £ 1<M> of the first year 
is clnipfMxi, and m on, i.e, ona further year is iiieludcHi and the 
earliest the previous five is dropianl each suercsetling year. 

The result of theao ealculations is hIiowd in the last column in 
Fig. 50, from hich the trend of the «‘ompany'H earnings is db- 
cernible. T^rogress has l>eeii consistent after allowing tV)r the 
abiionnalty [>rorilal»lc fith, 7th, aial Sth years. '^Phis can Ijo shown 
in graphic form os w ill la> illusimteil in a later chajder dealing with 
traiidH. 

The trend of turnover shown hy the moving average enables 
the manageinent to forocaat the pnibaldt? trerul of sales for the 
near future, so that a reasonably ndiablc basts is tibtaiiusl for 
framing fuiurti! jsilu^y. A further utlvantagc of thi^ sales informa- 
iif>n b that a Iwfcsb is oldaini'rl for budgeting ami budgetary 
control in varituis dinsdions. 

The treml of exiHuises can similarly n^viewt^i, ami if llie 
ratio of ex}Kmws to sales and pro<]uction should show a tcndenc'y 
of fjxiieiijwts to im'it’ase out of pro|M>rtion, an inquiry would l.a^ 
proiuplial. W here a < listing system is in o|a'nition, l iie causi^s 
will have Ustui indicnUal alraady. 

l,V»bably not the least valuable use of the moving average is 
in ii>giml to prices of raw' mafenab and mumifat t im»tl i-oin- 
mo<liiHis g€*tier«lh , to indicate market conditions likely to alfb t 
buying of materials, sidling pricivs and iiniover. The trend of 
market eomlitioris indieatixl by various movuig averagi'« b a 
valuable barometer w hit h, unfortunaUdy, is m>t ustHl sufiiciently 
by many busin«\ss men. It is largcdy tm such fore<.*iisU that 
some of the most 8ucec\s.sful luiainessixt have bixui aide to organise 
their tsdieicts. 

The Progrossiva Average must not Ik' confustsl witli t he moving 
averag«\ When a progressive average b taken, the fir^t figure in 
the sciu iea b not dropjHjd. iis b done for tlut moving avertige. 

The Hannoiiie Average or Mean is the rocdprocal of the 
arithmetic average of the rtKuproc^ab of the items. It b found 
by taking the arithmetic average of the fraetioms obtekted by 
pliii ing a numerator of I over each item, the average m calculated 
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beiiig the mnpnKtal of the harmonic mean. The uee of theee 
ftmlKoiut can Iw avoided by nwing decimiilj}. and Ubloa of 
reK^i[>rocid« in thw form are available. 

Kx.anii>le> - Tt> find the hannonie mwui of 8. !o. 4. 


tlun 


?10 ^ 8 . 20 , . 3S 1 :18 

' ^ SO ■ SO ‘ 80/ ' "" 80 " ^ 240 

, 240 , 

1 ■' - h'M, the harmonu* mean. 


'I ho harnioni(' mean not <*f iiiiK'-h in bu^itinesK, but may bo 
u,se<l for iletenniniiijijt a^cru|^c jH^rformanre. f Jf. of alternating 
|>ro<iij( tioii, sjif-eiis or (f»tber dal a Nltowing alteniaiiim id 
uiovemeiit. 


QI’KSTIUNS 

!. Whai i.s dic pijrjKi?w‘ of averac;#*^ ? Katiic f«Mir ktnt!» of average. 

IV Wrrfa no(c‘« on; (i) ueighl<‘<f arithmetic avenige, <2) nuning 

iiveraLT**. 

3. l)is( UH.*< tla* advantagoi^ and disadvaiitaura of the arithmetic 
average. 

4, What ts the ge<.tmetrie avenive ? For what jmrjioae ia it UJiswIt 

r>. tjn»lra4t the moving average and the progreshive average. What 

w lh»* pnrjW'-Jir of the moving averaue ? 

(i. \Vhfi( an* the dinad van! ages of the arithmetie average aa a 
ty|K*? As^kMou o/ A cam nlani a.) 

7. (a) Detine gronietric av<?rage and state tonewdy under five 

ijvadings iiw chanM t«*nvstii‘s. (/>) in what direetkni, if any, w the 
goifinelric average particularly us*'hd in tie* pn»paration of publmhed 
H!.Uis|ic\s ? {Lonfhn Assturwiiim of AraJUftUinin.) 

8. .Find tlie average of tiie if^nis 71-9, 83*7. 3244, 117*3, 72*41 

when weighted with wejghr<8 projM»rlional to 2, 5* 1*3, 7. 4, 3. 

VN’bat would U* the appn>xii«ate etlf^ t on the pmuIi if all the weights 
were incrcaMKi by 0 5 ? of ht^mixhirf and (*h/Mre Imtituhn.) 

0. a geoTtu trie average and wtutff its el»aracterifilie«, 

InafrjHmiitd Afamntants {Fimi)A 

10. IMstingnish Udw'**en the Arithinotic and (h^oinetrir? mean, 
Wlieii should the )att4^^ lje umnl if {Inr/trjMfmi^ d Aca}uniani$ (FimU).) 

11. Why is the geometrie me.an in tlie wmslruetioit of index 
nuEnlK*ra of wliolenale pricev*? (f'ttion of iMnctishirt and Ch^Mr^ 
fmtifntfjf.) 

12. State the advantages and disadvantages of the arithmeUc 
average as a tj'pe, {/morjM/raJlfd dccoww/aw/^ (r'inaf).) 

13. Jlow* i» tl»e ”■ Harmonic mean '* f^ompuUsi i Illuatrate your 

answer by aaswming tluil on a Sjiccifie journey altewato mik>« nwr*? 
Uavclk^l 'by an aeroolane at 80 and K8) mikii |>er hour. {London 
Astoeioftion of AcjcounJhni^.} 
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14. Tlie fullowin^f i« an extract from Tabic 14 of the 
Volume of the Itl.H Comma, rclatin); u> the C'ount.v Jhiruugh« 
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CHArrKK XIV 

AVKHAliES : II. THK MEDIAN AND THE MODE 


The Median, ttritluiU'tio aventgo is not sativsfa<'tory for 
all |>ur]M»iW>s. Kt*r it ifi ditlioult to fert4iin 

qualities* for wliit h an av(*ragr* might l:»e rcquiml. hut IV»r whk*h 
na fnatlKMiiaticfil luoasui'C can Im? oinpluyiKl. It is usually 
iniprai firahic to .^Uite fhlkiite measunujiont 4)f siafh things m 
the al'itity of etriplnyccs. nJVveVt is ing t ampaigns. cnciuraiict' h?sts 
ari)] oihcr factors in hnsincsK. I’urtluT, it is not always |s>8Hil>ie 
In (thtaiji all the data iiecossarv for iJie ('<»rn)Mttntion of the 
arithmetic i>r othft cahiihiU^l average. Dm the other hnisE 
liuwcver. it may 1 k^ |>«>ssihle, for instance, l^> arrange employes 
in nnlrr of coni[«*tenct‘ nr iiitelligent e, or forms of advertising in 
order of results, and if such an array is tna<le in onler of si/*o 
nr imporijoae frofii the lo\vc*st to the highest (t»r vii'e versa), the 
niiddie item may Ik* n’garfU-^l a.s the intu'rtge one. In statistka 
thi.•^ iiiuhlie item (d' an array of data is calloi the median. 

i'he luediatris a jwjsitint* average, and is the vahu* of the mul- 
< ase in an array. 

To Locate the Median all tlie items or numU^rs of a grmtp or 
cliiss: an* arranges! in an array in onler of si/.e. the items an* 
1 :ou,nt(Hl and the middle it^en is the mpaire<l imvlian, *rhcj nuylmn 
thus has tin* same numU'r of items aliove it as Vmlow it. 

Tiie fxmiitm of tlie mcHliau can U? found by the formula 

^ \ in which n is the riuiidwr of item.s in the array. 

In the array arrangt^tl in Fig, 51 the niHliati is the 7ih item 

(viz. - ^ y 7th iUmi). whk h means that the iiierlian 

average wtH.^kly salcjs in thn?e months is 

If the numljer of in tin* array is evm, the practice to 
take the mean of the two mirldk* items, as the mefliAii must lie 
between them. One item removed from the array in Fig. 51 
would make the mcxlian the 6|th tenn, i.r. Ix^tw^cKui l:lt)2 and 

£103, with a value of - £I02|. 

a? 
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HMIan tn a Oroupad Series of Items.— The )»ooedure is mmiier 
to that jurt (lew'ribed. Two tyj)e« will iw coDsklered : (o) When 
the items have been grouiied by values ot sues (see Fig. S3) 
tile median mine or sire is tluat of the group in which the niedian 
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KlO. fif, - .OHfnIS.%f. J>ATA l-’io. Iiata. 

I'NAilkAMjE);. IN A Slliri.K AKUAV 

IN OnitEit tip Mau- 
N m; »KM. 


iti?m fuliH, Thr fx’icun’hijj xn* .irmn;:!'*! in u i!unnilative 

total column, anil tho nioilian in then ' ?- For example, 

4m\) t I 

in the array in Fi^^ 53 the median si/.e ii^ the nke of the — g 


*-v- 23d5tli item. By in^|Hn*tin^ the cumulative t^itala, it is 
that thiis item fnlln in the si/^e SJ, ami this therefore 

is* the inediim aixe, i\r. thr median averagi' aixe of fthtK*^ soltt is 8^. 

The in MiLs example is a NoilHl^ontiniloUS or DlscretO 
Sorte ' IxM'ause it is set up in eJawx's differing by detiniU* amounU 
(Histex ill half inrhes) known as ela.ss interval. 

(6) When the itenw have licen grtiufiod into cluases, iri which 
it may la? iist^unuHl that the items in each elfiugss are etjually 
diairtbutcil in onler of sine w^ithin etu h class, the nimlian value 
can be arrivinl at as follows, using the dat^i in Fig. 54. ITtfe 
data is l>as<Hl on an tinalysuc of tlie iMiy-roll, and the median 

wage w-ill be that of the 15 1st item. From impeetion 

of the cumulative total it w ill be seen that the employee b in 
Ibe Uiinl group (oamtng 20«. but under 2^, a week). Am tiie 
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empIc7«M at Tarioua wagw in thin group may bo awumed to b« 
equally dwtribated within tite group, the median wage may be 
eatculatod in the following maiuicr : count the number of itema 

X Co. 

S umbers oj Shms by Shcs «* (hte Vmr 


1 

Siw\ 1 

Xumber of I*air«. 

C.’umulativo " 
Total. 

fi ; 

30 

30 i 

Ci i 

40 

70 

n 

&(» 

120 

H 

150 

270 

t 

300 

57o 

n 

600 

1170 

H 

050 

2120 

M «'■ Kj 

H2i} Mriliun in 

2040 i 


thiK tola). 

( 

M 

750 

3090 i 

n 

440 

4130 

U) 

250 

43e<0 1 

m 

)50 

4530 i 

n 

40 

4570 

Hi 

30 

4ti09 ; 

i 

Tola) 4f»09 



Ki«. 53. 

I'hui Army ticctirdiug iti tiKcitt tit t«innf«ti «i Krotiuoitr'y Dwitribtiiiofi «i-lkU'h in 
or iionM-vtinUiiMouB. 

X Cp. 

Kttmbrr of Employees Knymjed til Vetrious Wftkly Ilaits 



Xo. of 

; Ciitimlatit'%^ 

i n|>)f>y^'’OM . 

ToiiJ. 

I0«. arid umitT 15 a. 

' 30 

30 

, irw. „ 20 a. 

45 

75 

20a. „ 25#, 

' 150 

225 

; 25«. 30ff. 

i 30 

261 

! 30*. 350. 

i 24 

2H5 

i 35 a. and ovrr 


301 

I Total 301 


t\u. 54* — CoNTtNt'OLv Akiunokd roB KiBiiiHO Mkdub WaAK* 

(em]>ioyee6) below the median group, 30 -f 4o • - 75. Deduct 
thiii from the median term (151), 151 — 75 -« 70; then in the 

group iiOte, to 25<?. in which there are 150 employees, the 70th i» 
the median* Now, aa there tg a diflferenee of 5g. between the 
lower and upper tiuiit of the grtmp, the median item may be 
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itigarricifi m lieing of 5 distiin<!<« frottj the lower limit 
*,e, the itu«<lien wage in j ( ,*!r X s) 2(w. f 

^ \lifO / io(» 

7*hu< in to my, that the iiiwiinn nvemge wage of the X (>>m- 
poriy'it em|>h>5'w>^ i« f 1 2^. (W, 

Thin proeixlun^ (known Interpolation), if applitwl to a 8t?rk^« 
of a (lim>ntiiuH)u.^ tyiMi (hh in Kig. o3), may give only a fu*tttioij« 
A^alue, ms, for iiiMtaii^Mv a fnuaioital mze w hiclt <*iU*not exwt. Thas if 
wizow are in, «ay, half inrhoH, it woukl l>«? an ohvioiwly firtitioua 
value if (in the pre\ ioua example) a value \s ere- ralruIaUnl for 
the 230r»tli item at Munething la^iween H in, and Hi in. In that 
#KmeH all the itemn in the eighth grimp must he size si in. When 
inatead of fixinl the items ure t itntinuoiis mo^iaurcunents 

like tofjMj gallonH, earnings, et^*.. int<Tj«>hition ia oiten jM^nnisHihle. 

Finding the Median Graphically. IM^t the eumnlarive totals 
tif the items on n gni|»h, using tlie ha.se line for the group intervals, 
and the vertieal axis for the rumulative numhers. This in illus 
tmted on pagt,* 95, haaed on the data in Fig. 54. Mark the median 
(Muiition on the vertienl axis (15!), htuI tlraw a tlotte<i line from 
tliat jKiiiit to inltu*H<s*t the enrve : then a line dropjWHt from the 
[Hiint of inlersrtet ion to the base line iiid)<aleH the vahte of the 
imnlkn on the hiiHe line scale, as in Fig, 57 {22‘iV.), 

Advantages and Disadvantages of the Median nn an average nv 
ty}HJ : 

(fi) If found dirrs’tly, it is ix'pn*senta.ttve of an actual item. 

(/#) It is simple to understand, 

(e) Kxtreine it^uns <k» not its value. 

(d) It can Ik> obtuiiusl i,*ven when the values of all items are 
not known. IViivkUHl the mkldle items are known, and 
that there aw? the same munlKU* of larger aticl the same 
numlK^r of smaller items, the tntMlinn cun ks lo<\*iU*d. 

(i^) It ean Ihj uswl for inoiisuring ipuilittcs and factors to w hich 
tlialhenmtieal meaaurenumi cannot Ins given. 
IHmtdmnifigfn, 

{a) If the items are few, it k not likely to Iw repn^Hcmtative. 

(A) If the distribution is irregular, tlie kKutkm of the median 
may lie iiuletlnite. 

(c) When the items are grou|xy| (as into olasfaoa), it camiot be 
KM*attMl with pmdsion, particularly in a discrete aeriea* 
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{d) The arreting of data in Iho array k ofum 

tediona. 

(e) It i^atmoi be used to determine Uie total value of all the 
caaes or 'J'he ntiral>er of items multiplied by tlie 

lUf^lian aiil not give the total of the djita. It k not 
auitable for arithtnelieal eah Mlations. and has but limited 
use iji praetteul work. 

The Mode. — 1'he mode is what many |iK>t)ple mean in onlinary 
ionversidion when tiiey refer to aueh tliiugs as at» averagt^ income, 
im fuerage jK^ivon, etc. An eximi]>le vvidch k most frequent 
or typical is implUxl It is tlie term um^I to designate the moat 
freqiit^ul item in a series ; the value which o(*eurs most \\\ a group ; 
or tlic positiim of greatest density. The imwle may thend*(m> 
Im* vietin»Ml as the size of the variable that <Heurs most fn>qu<mtly, 
or tlje value m ur. Thi^ fttfide is the 

of the niaximnni onlinale in a KincndhtMi histogram. 
Tliis is illustrati^i ii> Fig. r»(i. 

IJhe tlie me^liaii. the mo^le )»aw \en limited prariieal use, and 
eannot be tiru?*] for arithinelic muniptihition. It is of value, 
however, fV>r the purjsjses of, sjiy, the. maker of n'JKly inado 
‘ lothes, or the imuiufaeturer of t eriain vomj.w>iienls or ata'CHSoritw 
in Kunmon use. In div iding u|H>n wages and ratoH of pay, an 
eTn|iloyi?i- will usually adopt the imslal ride -the rate, paid l,>y 
imiist otlier employers. Many r»tlic'i' priu ticui punts in bvisinecm 
aie depuidenl up>n some imslal fe:dure, jiartieulurly in mgard to 
wages, mils, prices, si/OH of 8iipj)IieH and the like. Not 
infrequently imalal information on many of lhos<3 matUTH can be 
siijiplied siiaight away l*y p'lrwuiH of oxp^rw»nee. On the other 
hand, the iimhIc may not U* well detiia^F and in some eiisca the 
'* |H>int of tlensity may Ije rather l>r*>ad and the mdtMTtum of the 
mode may l)e merely on judgment f,»r even d«j*sire. 

In a fnK|uency distribution it k the p)iid of greaUwt fre«piency 

of (seurrenee. 

the metliaii, it is a |mition average, and for pnictical 
computation it is usually i^setiiial U> arrtiuge the dat^t in a 
frequency ili.stribntion or army. If such a dktriVmtion arrange* 
ment d<ws not show a well-defined mcxle or iiKxIal class the 
nKxlat average should not be uscmI. 

How to nod Ibe Mode {by Groilldng).- Ihe data are arrayed, 
and not infit^uently the mode k at once apparent by inspection 
only, aa in the data in Fig. 54^ in which the group “ 2(k. to 
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m obvioiMiy the largest* with 15 i> ttenm in it. Tbia, then, ie the 
modal wage group* 

When there ia no apparent mofie clearly revealed by the 
array, it i» usually nec^ecu$ary to re group the figurea. Thia 
may l>c done by widening the chiHHoa or groujin ; a pnx'tsdur© 
which Ktitooihfl out irmguluntii^H. Thm k alio.vn in Fig. 55 . 
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Fift. 55. -Ltx^ATioN ur wv (JaoryiNw. 


trhe pn.K‘eilure i« ax follows : il)e frequoihdes art* groufHnl by 
twos ; and again by twrwi, ntarting with t he scn oini item. Then 
they are gnoi^xx! by threcx thriMS limcx, starting with the first 
item, tlien with the scnHind, and lastly with the Uiinl. If 
ncceasiiry, grouping can U' done in four». Ah each net of group- 
ie^ is compleUxl, the maximum frecjuemy k underlined or 
indieakMl in heavier figurtm. It will Ui w^en tluit the black tyjHi! 
figures include : 

I'hc (i group 3 timeH, 

„ 7 gn>up 5 times, 

„ 8 gnnip 3 time.s, 

hence the nuxle is si/e 7 , and the other most ]x>pular or most fro- 
quently sold sixes ait; sixes ti and 8 . 

To find the Mode (by Fommla}. -The following formula is 
useful Ici fiful the exact U>oation of the mode in the modal group 
when the sixes of the items are in grou|)s like th<sie shown in Fig. 
54 , or, in fact, for any gn>up series where there is a regular elaitt 
interval. 

The forinuU is : — 

Ijni Z mixle, 

l| and ^ the lower and upper limits of the modal group, 
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fi the numtier of itenu or frequently in tiie inodAl 
group, 

/* tBui /, =- the freqiietu^ies in the nest lower and next higher 
grou}m. 

ThenZ -/, T - i.)- 

{A' Ji, - “Sometimes r tiscnl to n^pn^cirnt (/^ - /|).) 

Substituting the values in Fig. 54 we have 

:.:(25 -^^0) 


Z 2i) f 


20 


105 
2 JO 


X r» 




:hHi 45 30 

22*4.<., \ilii<-h Ls the UKKlal wage, 

AnotJier Jbrrnula often Ui^hI is : 

also Z ■ r, f, 

vvJiert* r represents (/^ /|). 

Location of Mode by Use of a Smoothed Histogram, ^riiis nmy 
Ih’ iH'st «hown by nn CJtain|ile bawnj on the folloa i!)g data* whieh 
give the nuniU^r of onlern taken of ea(*h of the aizcjs aftown, and 
vUiii h may Ik* ploltts.1 as a Htopix^l eurve as sh(.m'n in Fig. 50. 

ifnlcru Taktft. 
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In thi4» graph tlie group intervals an; plottoti along the X“aai<«, 
axKl on tm'h divieicfn k drawn a mlangle with its att'a projior- 
tioimte to tl>e number of items (orticrs) given in tlw; table, Tho 
Ktair-caatf blrx^k diagram eliart drawn in this way is ealfed a 
HMogram. Hy drawing a fret; hand sni(K>thi‘fd eur\'e oa shown 
(apiiroximately mklway betwmi pointa), a smoothed Hislogrsill is 
fonned. 
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The highoftt ordinate of Urn Ani<x>tlieicj biatogram indicatcw 
the which, it will lie KiH>n, fall« between 8#. and KMf., i,e, 

at 8'H«, Thia ia verified by the caiciilation of the mode naing the 
formula alnsady given. 

In dniwing the »iM0K>th<Hj line, aa the anKK>tlKHi histogram 
repreacuitH a continuous aerieM it should l*egin on the bai»e line, and 
iiornially (but not aa an al>soiuie rule) the curve aliould stiirt 
alKiul the middle of the next group l>t:‘f<>re tlie minunum extreme 
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aiul end the middle i>f the space reprc^Henting the last 

extitnne nionsimunent . 

Series with More Than One Mode. A aeries may have more 
than one nuxle, and is then aaid to l>c bi^inmlal. trt modal, etc. 
In practice thert^ w iiKuuliy one prominent nuxlc. with sub modes, 
aitlKiugh sevirnil mtMles may lx» of t^ual impcuiance. This might 
/happen with data ix^lating to the sale of gcxKia, there l>eing different 
ti&<^ea for low -, medium , and htgh-priee<) artk tea. By sefmraling 
the data for each grade a uni niodai series for each of them is 
obtainable. 



AVSBAdiS: It MEDIAN AND MODE 0$ 

Advwtagtti mi Dtailviiitigei ot the Mode* * 

Advanktgejs. 

(fi) It US easy to utideifstoiid. 

(6) Extreme iteing do not itg valuo. 

(r) Like the mecHati only the middle iteing noivi l>e known. 



iJisadmntiigej?, 

(a) It is often not rlearly dc^fiiioil. 

{h) Exttet location in often uncertain, 

(r) Arrangement of data ag an array, and the n^grou])ing of 
items (when n«tuiml) in te^lious. 

{d) It cannot be \js«k 1 tor arithinelic f^ak'nlalions, aw for 
instance the determination of the total itumVaT or value 
of all the items. 

QuartOes, Deeiles and PereenUies*— -We have seen earlier that 
the median is the position average of a iwsries which has been 
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atrmngfKf in an array. The items alK>vo it in the array are iat^r, 
and ihow)i l^elow it are smalU^r. If insteml of taking the median 
items we divide the array into four ciiviaiorts insteail of tvro, t))e 
size of liie items at three fKiints in the array wdll be aat^ertained — 
namely, at the tjuarter, half and thit^* quartern. The size# at 
the>ie fiointa am known msiicetively a» the Qiiartdie, Median and 
Tliini Quartile. Dividing the array in ten equal divisions, the 
8iz(^ at eaeh point art): Decdlen ; nufl if in one hundred divisions. 
IVmentiles, and aimilarly for <Uhf*r divisions of the array. 


Thus if n is the miniU^r of items 

in the army 

Tl»e Mc^lian is 

n ^ 1 
•» 

Ist (jimrtilc is 

n ; 1 

4 

;jnl Qiiarliio is 

:i(n i n 

4 

1st Quintile is 

n ; 1 

o 

1st Docile is 

U r 1 

10 

Hth IhMdle is 

H(ii - 1) 

lo 

27tli iVn entile is 

^21 \N - 1) 

liK. 


In a gnuip array the inter|H)latifai within a i^roup (*an \h*. 
eahnilHtc'd m for the median as explaim^l on page UO. 

(’onsider tirsf the quartilea. They afford new ifd'ornuition — 
namely, how rnueh the items vary fnnn the median, or. in other 
wonls, the quartiles e\f»ress the spreail or scattering of sizes or 
values from the inwlian average, 'fhey am an aid to forming a 
rough idea of t he amount of deviat ion from the mf*>dian, which is 
often very useful iTifurniatum. 1'hc metiian gives a form of 
average size or value, aisi the quartiles give an i<lea of the 
ieiKleney to tieviatwui l»ebw and al»ove that average. The first 
quartih? is ntd nm\8«M»riIy of the same magnitutle as the tlunl 
in facd*, tlw deviation shown by the two qiiartih^ is fnMiuenlly 
different. It ia only when the amvy rttveals a symmetrie&l 
variation Bl>ove and l>eU>w the iue«lian that the quartilea are 
equal, and the fiunlmn then lies exaetly halfway between the 
lower an<l upjwr quartilea. When the variation is not aym- 
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metrical, we have what U) known m Skewne^, but ttiie tmpmi of db^ 
trihution will not be considered further at this stage except to 
point out that when tlie variation is greater tow^arda the lower limit 
af a aerioA, the 8kewt)eiie is to Ijc negative ; and bwarda tihe 
upimr limit, positive. (See |>age 123.) 

The ptwiition of i^uartiles, quintiles, iltnnles and (lert^eniilea in 
relation to the median can Iw found, and thoir values aaa^iiaaed, by 
means of a Frwjuency Cinve draw^n Um>ngh |>oiiita plotted for 
the mmuhtire values of th<s itema (a cumulative frequency curve 
is called an Ogive). An example ia given in Fig. 57. 

It should lx*. objw*rv<Kl that the iii*Hle is found hv plotting the 
actual valuas, not the cumulative om^. 

In coiiHidoriiig a frequency cur\*e. it should observes! that 
the flatter the curve the chm*r are the quartiles to the size of tho 
nuslian. 

An example of tlte use of quartiles in business is that of 
gradiJ)g. Salesmen, factory workers, shop nssislantj*, gorKla a4>ld, 
etc., can Ik‘ gnuhnl by making an array of the data concerning 
sales, pnsluction, hours, etc., hut this um' is very liiuiU^l, and 
as a rule averages and index -mmdsjrH (detM rila?<l in the next 
chapter) are moi\‘ in formative. 

QrE-STIONS 

I. Fixmii the (lata given, construct on rmr rhart the Fretjiiency 
* nr \e:i represent imj the distrihulion llie ages at nmniage of malf^ 
and 1‘einuleK in Flngland and Wales and read f»fl the modal ages, 
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Fitifl thcr hvuI th4^ arithtnHic: tnemt of the abc.tv(sgtven 

iiieik#(ureriierit>H. 1*1# >t u »nuK»t h rurve ff ir the frequency, j^roup. ( Huilding 

iJ. Plot a eumiilativ** iMirve for the data in question 2 and indicate 
the |N>Kitton of the meflinn and the two <|u«rtiles, {HuHding S^iCietirn 
ImtttiiiU.) 

4. Whftl i» the lUfKlc? What are its advantages and dis- 
mivanl ages ? 

5. l)e«(TiiM» two wnVH of loeuting the mo<h>. 

ti. aimMJtlicil hisU^grutn in Fig, /Vti and insiTt to 

ifuiieato the fK^nition of the fne<liwn ami arithrnetie av<*riige, 

7. Find the arilhinetic mean ami the a|iproxiTna1e value of tlio 
mmie of the follow’ing fre<|nenf*y diMrilniiion of tin? wnges 4»f 2;V> men. 


Wages in 

Numls'r 

Sluiling-H. ; 

<*f Mt-n. 

I Ker i>n 

15 

'ill 1*0 

1*1 

r*o 55 

Xl 

45 541 

Gi 

40-15 

<5 

55 to 

10 


Wiiges III 

Wmils'i 

Shtilings. 

of Mrii. 

:io :i.5 

i: 

25 50 

i:i 

i?0 25 

lo 

15 20 


l'nO*r 15 

1 


{Vtium of hiftradiin ami ('hisliin f aalituUs.) 


8. l>r»w' a hi'^M^grani and an ogive eurve of tine ligures given irv 

Question 7. IVt ermine tin* \alueH of ll»e ine<iiau and the quart iles 
gruphii ally. |f'wn>a of Lfinat>thirr and (%\<fhtn s. 1 

9. State the advantages and dmdvaiitag<'s of ruiMle as a tyjK?. 
(Ijfmdon AxiUH'iatitm tf Vrrtifiid Afi'ounianlti.) 

Mt Ih-liiie (Vi) aritlimetie uvernge, {h) geoinetrie average, (r) rncsJuin, 
(rf) nitHle, {fi) quart iie. InstaiU'i' ease's wiieri (/q, (<•) and (f/j are sfiMieially 
appropriate. {CorfHfration of ,1rroMw/riw^<.) 

II. State the advantages and disadvantagew of the imsle. {In* 
torfHtrahd /hrauiUus/s {Final).) 

lil. Slate the advantages and disail vantages rd the median a 
ty]K\ {I nvorptyratfd Accountant** {Fimil).) 

13, iH'terinine (hy gronping) the iiiCMle of the following W’ries : — 
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{/ncor/fffrakd Aceottntanl^ (Final).) 



AVERAGBS: II. HEWAN AND MODE W 

14. Comn^ait thx) ciuital)iUty of tho cltusM Ix^low for vm 

in ctvnrtcx^ticm with dAta» of which a aumplc iicm wouKi lw» 29 9 : — 
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{I nrttrft^irnfai Af:ctmutauis (fiml).) 

ir». Why is :i v pn^fiTiihlc to an a wrap*? (/». 

< '/ .1 rnutrU^itit.'! { Ftutd j . i 

ttV <Jra|iii tin- fuHowinj^ dwtrihuthm <>1 wages. iMervnint? the 
arit nuan wage and tiic m«'<iian ; nt'lirau* (heir in the 

graph 

Wrrkly W aii*. N m, Mf 
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{lAindon ('humhr oj (•tmuMrer,) 

17. Stale hrieliy and r'nn<'i,sily Uie <'hirf faliaries in the iih»* of 

averages, {lAnoiou .\fisrtnnhon of fiifini ^IfYounton/^. } 

IH. J^x’aU* )iy pro!ij»ing the iinxle of the hdlowing fn?<(tieney 


♦list rihnt ion > - 





r>i . 


j. 

m. 

1 

5 


4H 

12 

m 

! 0 


r»2 

13 

ii:j 

1 


Tili 

H 

mj 

H 


4W> 

i:. 

4H 

tf 


02 

10 

40 i 

lo 


00 

17 

32 

11 







{IneorfforaUd Acroyfdautft {Final).) 


i9. Arrjinge the follow ing data in a fnrqneney dislrihutirm. 
("aicuiate thr* arilhinotic avi?rap\ modian ftiKl rruxle. 
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ffj tf^fekly Wa^-JSarnen 


WifM'kly 

No. ol 
W^- 

WfH^kly 
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V\ 

KArru^rK, 


KftrTK^m 
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J5 0 

1 
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Ut 
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CHArT'KK XV 
INDEX NT .MDKKS 


When it in diMimrl to romparo vari(Ki« forniK <»f bui^ineiifii 
artivity an<i to assort ain whai t^haiigf.'s hove taken place from 
oiU‘ |M>sno<l to another aa hetvveen variou^^ of aintpfo 

cotnpanM>T\ anil tla* of*avenigeft am iniwieqiiak*, and n^«ort 
is made to the doviee of Index XiimherN, 

An Index Number is a Statistiral devire f<ir indiraiing the 
relative nio'i (‘nioniji of ilala wliere fin»a^iiiit>ii)t?nt «1‘ the Actual 
rnovcDjcnta is ddhcult or inf ajwihlc of Inditg ma<lc, 

In ollVn‘1. data am made i^oinpnraiiile by the intitMlueiion of a 
e<»mnioti doniifiiinator. 'I'o take a Kiin}>li‘ example, Huppose that 
ill 1*130 the total of, say. the median (or average) price of 00 
artirles dealt in by a business is 3no'*\, ruul a total taken in 1937 
(or 00 similar articles amounts to 3tto,y. 'PIm* ratio llK^iw<N^5Il the 
[»ri<c total for 1937 and that for liKht ran Iw expix^Haotl m A 
[KTcciitage of the earlier year thus : 

390 

This is the index numlier. an<l shoves prieos t<* lx* 30 per cent, 
higlier in li»37 aa cornfaireil M'jth the firives in 1930. 

The Increasing Use of Index Numbers in Business maimgement 

indirates that this method of analysis has praetiea! value. Nt>t 
only is this statist hial device uml f<ir indicating rejatiyo price 
movements* in which field it is extensively einployo<i. but also for 
data in relation to production, |>crsonnel and financial mattorH, 
Thcec index nuiil)ers formerly wsckI almost entiredy in respect of 
general external conditions are now abr> frequently eiiiidoyod for 
measuring relative changes in intomal data wherei)y the bustiii!«M 
executives liave supplementary infomiaiion to guide them. 

The important thing to rememlier is that the irulex is not 
intended to show the coun»e of movement of a single item during 
a period, hut to give an indk*ation of the general treiKl of fionie 

109 
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Kmup ojr Merioiu <»r 04 r>inpiiml with Borni> nc^lijioied Imiio. 

TIk* gwt foiitunj! \n that it giv»^ «n iiKlicatkm or eaiimation of the 
variation in many fartor« whirh changes in a 

Horinx of flala . 

Preliminary Considerations in the Construction of an Index 
Number nnint iw that all fa<tt.or8 aiv c omiuncH i?i a nuumor 
whirh will gi\e earh of thoni weight projKirtionale to itw relative 
iinjKirtarirr*, 

There many inctluxhs of calnilating imlex rnimlK‘r8. .some 
of whh’h will \m dewrilHMl. 

In the first plaro the following proliininaries of genera! 
appliration call f(*r tlccision ; — 

1. *rhe ptirfM^KO imiHt Ik^ consulenwl. 

2. What units or items, and how lUiOiv of tlu‘m, shall he 
taken into uecotmt ? Por a prh e index, for irjHtaiu*<\ ;t suitable 
iliunla^r of prires t,o In'! included must In* deoidufl u]K»rK For 
gettend purpms 45 t<i 50 will serve, aHhuiigh for some purjjoses 
m many as 150 and 20o or even mon* art* usihI. 

Ji. Proper weight,’* jM'eonling to relative iin]Hi»rtanee, of 
oaeh of the iimns. Noliee in Fig, 5K iixin is im ludetl twiee to 
pnwide a suitable weight, 

4. The sourees of the <lata tc* In* ineludiMl arid the method 
of eolletding them. 

5. The to Ik* uscvl as the ivTeitmce or standaixl. 

♦i. The f<irm of average to \*v mlopleti, 

Olwrvations on some of thes<' matters w*jll slu>w their import. 

Choice 0( Items. -For eonvenienee of description let tis 
eonsitler the selwtion «)f items f<,»r an index immher of w holesale 
primes of raw ruaUTiais. 

Ail itejos euimot Ik> im’lnded, hut iiistoad those* most 
reprwnUifitr i>f evU'U ehiss in fleimijul aeUrti^l, and partieu* 
larly the oiiet^ which art' most uniform m to tyjie. TIjo market 
prices for each material arc? ohtainahle from puhlishal rt*{)orta 
and other Hounx^»s, 

Witli reganl to the numl>er of items iiaetU it haa l^een found 
that a larger numW than alMwit fifty gives only small gradual 
improvements in the imlex number for each i«)ett’*ajHj in the 
numlH'r meludcHl. The Boani of Trade Wliolt'iuilc Price Index 
ki now tmaed on items, wldfsi several American ones inehide 
nunibers vaiying from 2tH> to 55i», (SpecialiaiHl index numljcrs 
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on m few ue ir> or SO itenii^ nre iisetl by i^ome btiHUieeB 
hoiiefw, and 1 :>eiitg cateulated on dobnito data, are aenaitive 
meaaurea of relative price movement. 

Methods o( Weigbitng. —At thijs fttiigcij it may be uote<i that 
weight# can be applUxl : — 

(ft) To ilte prunes thornacdves, r//. ajre miiltipIkHl by the 

|>hysiral quanlitie# asjiigfieci to them and the pnHlueta 
sutnmafed. (This is oaiknl the Aggregate 

MethmL) 

l/>) To the ]>riee relatives, i.e. prire relatives are \veighte«l by 
e.xjHMHlitiire or outlay, (This is the Average of 


In both caseH the sum of the weights in used ns the diviaor. 
The lilti.stratiiin iff thr>r two inethtids givtoi later will make the 
meaning rlear, hut it may he stated hen* that as cTiorn in w-eighta 
iia\e hut small efVe<^ t then* is no nernl fot |»re<*ision in weighting, 
Sources of Data* For gcmeml ]mr[><)Hes puhlislu*#! (ptointion# 
in trade journals) and lhf>!^' ohtaiiKMi from lefuting fimm 
are often used. For inde\ numbers relating to itUenud data of a 
husines# tin* eosf. produetion and sales (h‘}mrlmenlH' record# 
may he resorted to. 

The Choice of Base may )«» : 

(a) .1 FfMf liftM . “ A partieular year (t>r average of several 
years) i# dis-hled u|»o!i, nml should Iw* one of normal 
(‘(MHlition.s, 'rhe hfuw* run l*e shifted without tronbl«! 
when the relatiVes of aji^gregates metluxl is U!<4sh hut if the 
hrtse is shifted w hen using the aveiag«-# of ratios, tho HericK 
iisefl must U* eah'uhitfsi afn^sh on tlie new' hasf*. 

(by Thi Chiin Jime. Mf Ounl, ’ dim h year is ealeidated on the 
* prtH*e<ling year a haae, hene© tin? n'Multa an> ehaiiu^l 
together. Thus, using data in Fig. riH, 
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Thia method is useful to business men in that (i) there is a 
direiit comparison iK^twetm one year and the next, which is more 
informative than a (^otnpartaon with some distant earlier Imae 
year, aii<i (u) new items can tje intro<luced or old oimn* eliminated. 



m BlJSmEfiS 8TAT1^K« 

■ T!i® Type ol Average to be Adeptetf.— Any form of average 
/ (arifebmetic, geoirietrie, mmlian or inoiie) may he but for 

f nw>fti jmrjKweA the aritlirnetli: ik iiie most pra<*tieal, rind, Ijeing 
‘ more famihar, is Iwticr ufKlenitoo<l. 

! Irt-Mi, ! Iron. Tin. j r>vul. jTotftl. ; Aveiwpoi j 

^ 1 i ! j . J 

i (M 1 (21 : i ; j : 

YtfAr 1 nffWttvo , m i 82 uii i 81 :j«L' > de ri i ) 

j „ If , , j r><> ; fti ; 12H ■; :ju ■ 7h..-j j 7«-2 i 

(Ynor n>tAtivn on i 1 ! ‘ i 

ymtl) . . 76 i 78 ! 108 i 76 387 M8 i ' 

Ynar3 . . Utj \ |<ir> : IM j ^ 424 , JO»iu | 112 8 1 

3 n'fliitivo | * 1 i ; ! 

nnynar2) 170 } 164 ; 87 : 171 89e i 148 0 ! 

I'm. 5H.— Thk Chain IlAar: lNr»KX 

The giHimetrir iiMNin is tliflinih to cahMilnte. and is nnudi leas 
intelligible, but it iUkhh not give iiialne weight to extremes, arwl is 
therefon^ often uw^d h>r prire indices tlie Itoanl of 'Friule 
Index of Wludesahj r*rif<tH). The median and the mode are not 
advisable in biiHiTieaw Htatisties, and part hmlarly as these are very 
erratic. 

The ( ALctrLATioN or Inokx N’eMBEits 

1 6 Unweighted Aggregative Method. Tins methfHi gives a 
simple aggrt?gjUiv'e inrlex number, i.r. the rat ioof f hetotals of prietw. 

The total of the values of the items im found for the bjuse year 
and the eurrcmt year. The hitter irt divided by the former and 
muUi}dio<l by IbO, and tlie result is the index numlmr. 
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INBES NUMBRUB 

The eiuMnpIe girfm the index nuinVier of |irir!6« of six VMf 
foatonate. It could t>e fsimitarly oompilocl for, lukv, 

Tlw numlwr of employeca emplay©<i in a number of 
foc'toriefi. 

The mvlcB of a aolcrtod minil>er of lumitimaea. 

T!»e out put of so many faAitorios or of workers in factory 
depart numtH. 

Ah compiled in this maiinor, unless t)»c nnitj^ inoludcfl arc of 
uniform iiniw^rlanco, tho more wci^jlity items proflure an undue 
influence. Thus » fairly large variation in the price of coal could 
not influence the index numl>er w-ith even a rrdalively small 
charige in the price ttf lead. A 2o |x'r cent. < hangc in the lattor 
would affect the total more than several hundrtsi |wr <erU. in 
the priee of ( oal. 

To ovfjrcoine this, weights for. say. rpiantity may Im^ einployorl 
2. The Weighted Aggregative Method. I he pna cslure is as 
before, excejii that the iteni.s in ls»tli the basf* year and current 
year are nmltiplied by af^proprmte weights. 

In the case? of pri<a\‘< the weight ummI is ordinarily the quantity 
of ea< h item producivl or marketcMi. The quantities ustsl m 
weights may 1 k> ; (*i) those <»f the base year. (^) those!) of tho 
( urrent year, (r) fixed weights estiinatetl to be typical. Grout 
accuracy in weighting is m:it ncK*essary ; errors itt weights havo 
less influence thatj en'ors in price or other form ».d' evaluation. 
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m 

8 , Average of Ratii^ or Percentage Relatives. A nUativo is 

tm?rely the ratMj prkto ior otlM*r me*«surt?) of the 

crMm*nt. yoar (or oUjoi j>c?ri«Kl) anti that o{ ilio 

VVhori Umj riiti(» in a« a fierfrritagt^ of the b.w 

it is rallcfl a [M^rtraningo rf lat ive. 

ThiiH : (a) Coal in ^2^. ; in 24-^. a ion, the 

24 

prmMitagr' rt^ativo for ro;iI in I n3o wotiM sahl lf» la* / 1<K» 
7 rrfM). 

(f}) Output in IS»2‘', I2 <mi nniu ; in lu;jr^ inoo units. IVr- 

iHUitago rtuftt.ivo or rJ4fH» lor tuitput in ^ iu<> - 

I'Kl'Xi. Tho <4 stating ih** hii.M* or O'iinn'nro of jut 

Cimtrtgr ratif»« in Ibttuws ; nii 24 loo : l*.t 2 s I on, 

Afjplying the rtho\e to llie ilata in Fig. r»l», the {M*n entage 
rehtli^e for the ti ileni.s in in24 wouM h** Ion. if, ilu^ priro lor 
eaeli item the hase. /iiul the |a'ri'4‘nluge r*'liiti\es or ratios tor 
llKlo will la*? art hhown in Fig. <U. 
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Flu. 1*1 l*s«« TN i ai;k. IO'i.\Tivr.H ».k K.%Trivs, am* l'swii;s«jn*K;« 

Amtmmktk .\vkk^u»;. 

If now the tot il of the eurrenl year priee relatives is flivtdi'Kl 

hy the mnuiH>t of items, we ohuin the uRweightei arithmetic 
average of ratios index number : 


443 *1 


73 Its 


Yo ohtaiu the unvreighted median of ratios index number, the 

|)en*ent«go a^tilives put into an aiTay : 55 * 7 , TiS O, 75 * 0 , 
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td« 

77-7, 86 4, The nmlim w i**' 7« 3. If U»« 

iiuml)tT of itoim were an uneven iiumlwir. tlio median index 
nurnlier would l>e tlw middle item in the array. 

To obuun the unweighted geometfie mean of ratios md«^ 
numlxfc'r, the logariihmK of oA4;'h of the ndatixea art* totalle«l« atiq 
divitled by the nundMir of itema. The antilogarithm of the 
quotient is then the rt‘C(uin>d index nuiiiU^r, 

The Weighted Average of Ratios Index is found as follows 
Multiply the |»errt>ntitge ratios by the weij^ht iu4signe<h total 
♦ ho ptXMliu U, aiul divide this total by the sum of the weights ua«Hl. 
the weiglits in Fig. bO we have : - 
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The weighted uritlinM?fie averat:** of r.itios imlex )Mi(n)>er is 
therefore 



For (he Weighted Geometric Average of Ratios the weights ore 
applied to the higuiitlims. <itherwise the r-jileulation is the same. 
Altliough a very Hatisfaelory index inuids^r is ol^tained by this 
niethixl, it is not inuc^h use<i (»w'ing to the «*rih:ulationH neeessary. 

If Monetary Values are used as Weights^ the total exjMmdi- 
tun? on eiM'h item in tl*e group inehided h>r th*^ piirpoMJS of the 
index iniinber. the pnxtxlure is ; - 

Multiply the unit pritre of i^aeh item by the quantity oiul make 
a total; this i» the total exfienditure, then express the loUl 
value of eacrh item as a i)enientago of the u»tal ex|Ktiidituitf. 
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Tiwd of Data thowii by Raiioa.- tn orrlor to i$eo the tendeney 
of tranaiiom in a Herien of data over a jx^riwl of yeatK (months or 
other periml) in relation to any c ommodity or other item, a seriea 
of fM?n^riUt#?e relatives or ration nwiy bo |>rc*j>aml aa sliown in 
Fig. 

The quantity for OiW'li ytuxr (whothcjr prieofi. quantities in 
tons, gallons, etc., or value», such as saloH, pr<H:lu«;tionj etc.) ih 
aiatm] cis a ratio of the mdcv-tcnl baHo jwricHK 


quantity for each year 
quantity /or base year 


100 jK'rrfMitago rrlalive or ratio. 


for 


Tsing the data in Fig. tKi, iakine an t lic \ 


finsc. the ratio 


lOo : im. 


Should the ha.Hi> changiMl, say to then the ratitts would 
change, IkH'huhc? e;u’h item would fnive the outfiut h>r lU2l) as 
divisor, 5;i,70<i ; tlie result of such a eliungc is shown in the 
(Hilumn on tlieexlRum* right in Fig. r»3. The sta'ics cif pn»duction 
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anti the corresponding ratios may Iw slmw'u effectively on a ratio- 
ruled gmph. 

Trend of Data shown by Index Numbers* -The prirm of sugar, 
tea, coffee and cocoa for six years are showm in Fig. C4 (imaginary 
pricea). The pnx'odun? for compiling a table of index nunibont to 
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ahow the trend of pri<^ of t heae artictea mi a whole ta m 
foUowH : — 

Selecrt the bane year, »ay, year I ; we eoiiW use an average of, 
«ay, three or mon^ yean*' prices, but aa the mvie^ if* for only nx 
>mr8, the prietVH for year 1 will do. 
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Xow ihe [trice of each arliclc a-s a ratio of year I. 

ThuH for 8uj??ir, aw tin? price in year I ia HV/, lOO, (he ratio for 
8 

year 2 \a x I (hi hO. Similjirly htr year 1, 2.*f. Id. «« 


lOOj (hcrefopL^ year .*• ratio is / 100 8S ; anil 80 on. 

The ratios are now t.ahnhit<Mi as in Fig, <i5, and t^Malled 
(column ft), then this total is divided hy 4 U* obtain the* averago 
(coliinm 7), whhdi give^ the deRired indi-x nnmberft for Uhs ai\| 
years. 
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Ah hH the artklce are wot of relatively eq\ial value to C/Oti* 
fiumera, weights munt lH^ ap|»lted. Anguine that the relative 
importance la 4, 3, l| and t|. It will be necamary u> multiply 
each of the individua} ration by thene weights, total (oohitiin 6 
of Fig. 06) and divide the yearly totaln by the total weights (10) 
inKtea^l of by the iutml>er f>f article>4. 'rhis given the weighted 
average of ratios (Fig. on, t^olumn 7). 
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4, ;ii Ih l|, HKnprrjiMiiiA', 

Praelical rxainfden td' piddinhed Index NinnlH‘rH of WledeKale 
and Ketail PrieoH in (irenl Pritain and the ridted Staten are 
tabulated in Fig, tS 7 n, and the eorrt’HjanuIing nirven are ahown in 
the mtio-rtcale graphs in Fig. a?. Ft^r dt*?«Tipti<»n, Ko\ine. and 
comiuentH on the^a^ H^y |nige JOl, 

^ Itidax Numbers are Approximate Indications of i <»nditioni;i 
ruling only. exee[iting in the eo^^e »>f index nvunhers on 

known internal data. All index nund>ers haw^ii on general data 
eolliHdod from wleeted rofMirts, estimates and yahoiiH Houretxs 
can Ite only aj>proxiinate. and further the hdlowirig pdnr^ inuat 
be taken into iU'eount when remling index numbers : 

). The l.»a»e tuny lud, l>e h Uf»rmal jK’ruHL 

2 . In a general index nutida^r. ns nil items <annot l»e 
inehnlcHl only the most int|K>rtftyit «n' umhI. 

3 , Prieoi! and quantitiet^ may vary in difl'enmt <‘entre« and 
an average may have to be uwd. 

4* Tlie weighting may have to 1 h> estimated, but, aa 
previously staUnb divergence in weights the index 

jkumlier Um than em:»rH in ^urkinj;. The weights an? usually 
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lit 

of the haj^e |>eno<l, Ijocmuse as tlie base period lias been 
for the conditions then ruling, the same contention can 
1)0 nuulcf for the weights eorresprjnding ; but if otlier weights 
are mort) Huitable, they should 1x3 used. 


PRICES Am> WAGES. uja ntian 



ftstm (it Arttii* AtcR-NTt p/fe-i* ••f »•*» atUw ftit »Mh hwHaI IMA i0 

nm M»W Cf H ct^tt*** ff«r tmmtA) of «A 

.*r nr #4 »««r«c« 4 m» xufw Hn» In JMUwt, 

-0-(mr4 ** T*^* 

'■ Avt^mo wf l» |iMM4«*uS« «ifc>t » Hi» KAUitinte tub lm»t lUf wf 

- Wn'ilifA. M r«nv«nUMv -(4 tfirr ' Afonif 

Oi** |>* •■ Kyblatrt M»««V«NW w«i.w»»*n* mmvf )*»4 m fn-i* !■*» 

thtii« t»r««nkibi l« K.>Ti.4Kb«A(l« Ufyii* 

Uh* Mtf rt * W <fr (4H tUiUMt AtAliMC vrmvhum fUMhlfc -*#. rawfiiMt 

fur M«rb to lUi^A AftiMA -*f- bcMruii* ^MmAwtoMn *afe 

4(M««n I'op'^r I'Ai.'At ■ •• nU^ru, tot rwkif. 

Ful. liTt*." -TAiii.Kor .Vvmuki;#* or \Vnoi4i^^i%i,K am> llKTAa 1 ’hkkw 

A NO Waokj^. 


In eondusion, whichever met lux! k Uftetl. the trend of move- 
ment will Iw in the same diiXK tion, and all are safe indications 
without being prtvwe, Wlion a larger numWr of items is included 
lit tl«j calculations, the iii<lex number b more reliable, and except 
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thowj for iutenuil pwr|K«ieti, mdex numbers should be 

based on not less than about 40 to 5o items. 

It is unwise to use an index nunilw for puqioM^ otlier than 
that for which it was desh^ie^K aa almost wilhotit exception some 
erroneous interpretation inny arW. 'I'iie aj»p!kation of an index 
number to inquiries, even those? cognate to the pur|KwM). requirtm 
careful coimiderat ion. 


* Qctkstions 

1. Explain and ilhintraie the meaning of Index Show 

the ronvonieme which may result from iheir use. What Mptscial 
prohleiiis an? preKctUed Ity the <h-terriuuii!iori and employment of 
index numla^rs tlic (.*ost of Living f {Lantkm Chamhtr of 

2. (Jive iui Hc<‘ount of the oflicirtl nieth<M) f)f measuring changes m 
the rt'tail phws c»f W(jrking class “ tiefCHsaries of life." (London 
( 'hn nth*' r of C om mt rr *: , ) 

l\. What matters must W eonsidertHl and deeidetl u|K>n pndiminary 
to eoiistructing ati index numlier of (say) wholeade prk<»s f 

4. Write iiotcn (»m the (4iui(X? of items for an iinlex nunibtrr and the 
nietln>^ls of weighting them. 

a. Kxphuu the nuNining of " weighte^l average' of rathm/' 

ti. What frii*t4irs j^hould U* coiisidertHl when readirig index numbers 
Is'fon^ using them for a particular pur|M>j«* i 

1. It has IsHui stf4t4?<i that in tin* computation of index nunil)eriS 
generally, many problems pn‘sent ihemsudveM. State eori<‘iflHdy wx 
j»oint« which you <onsidcr wouM aris^' in this tronneclion, (London 
rf Vrrl 'ifhd AccoHn^ant'i.) 

5, Pn>m the following %art>s, widt h sht»w the tlUirilmtion of 
income jRTcentage exjMMided by an ortlitiary middhi el.a»a family, 
calculate the index of the cos! of living fur the year ltl2U, taking 
lt)2S a« a basfT year of P>t> : 
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. JO .. 
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. 20 

Total 

. 1(W 


The average prh'ea during the two years were m fc»Uow^H : — 


Year. 

1 FtHs,!. 


(.'lothiiig. 

Fuel and :. 
Idglil, i 

MiacMd- 

hinevni««:. 

mg 

; £150 

£30 

£75 1 

£26 

£40 
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1 U5 i 

( 1 

30 

i ! 

23 \ 

46 


(London AMtocuUion ofCertifitd ActmnkmiK) 
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!l. What mffthofl WTHild you iiar. and what Htatkth'M would 
you roquirr*, to tv«t tlw? nioVi»nu?nf of jin>8p*^rity in any one in- 
Jiuatry over a perioti of {my} 1(1 yearn i 

iJnnjrrj)orat(fi Arrounianta {Final).) 

10. Hketeh tiK' lirjeM on which you wonl<l pror^'t^d to prepare* 

an inde* mimlx^r of the <‘oni of livinji- ^ 

{InawfumiU d Arcauniantfi (Final).) 

11. Vou are jiiven the follouiiii^ s4*nes of Index XiiiidK’rs of prices 
of tour eoinnuKiilieM and u straiirht intlex id ih«' four taken ti>mdher, 
twu^nl on the averaije. ('uleulHte a iiev Index A'urnls'r for the six 
yeam based on the chain methiMj. 
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iL*. r?oni the following diita eon>I.nn t lt»de\ Nuinber'i simvunj: 
the ehnni/e in the nveraf.e prnt* id t'orit t rop'^. IdlM Id.'iL (n) u.*<in)»j 
the qimnliiie^ of ll>21, (h) iisiinx the quant it us of IIKU, ('ointnent 
briefly on llie tnain problems involved in tlie conslniriion and u.<e <d 
the tyjM' ot Index Numlu r you have raleuJated. 
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13. rsin>r the following;! data (xunputo an index of real wages for 
the ytws indii ated : 
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How Well does an Average Represent the Group. an 

average of any kiiei in consifleml to nj'pn.went a partinilur grouj> 
of item^, tlirre will many of the itcniiH whirh <l»> lu^t <‘oini 
with that ttvi*ragf. For moni hitainojiM purpostvs iln* aritlnnetic 
ttvertige ih rtuHif'urnily uaefii!. although for certairi t yfa^s of husirioHH 
caltrnating, the lue^lian hikI the iikkIc luive ailvunlagt^M-. 'I'ho 
nxirnt to wliU-h iteiUH in a group or Meries vary from the average is 
information which is n(»t often nNpiircjtl, hut for some* purposes 
thuw^ is pra(’ti(‘al value in aacreiiaining tin? range of vaiiation ami 
Home kiml <»f average of variation from the selec tcMl average of 
the it-cmiH, In statistical terminology the variations are r<.‘fetTO«l 
to aa DiH[K>rHian, 

Dispersion is tlu^ variation of the sepanite items in a grou|) 
from their avt^rage. Its piir^Kise is t*j show the repn\‘*c*ntativenesa 
of the average. If is not innel> (lisjHTsion, then the average 
is ft gcM)tl n'ptx^sentatkm of the group. 

Four Methods of Measuring Dispersion will Ik» briefly chwi iUMl, 
altlumgh there an> many (Uliern wliieU need nut lxi eonsidensl. 

The four inethmls are : 

1. Qiiartile deviation, whieh has been e,\j»lfuned alrt'ady 
in C'hapter XIV', 

2. The Itange, i.#\ tlut limita of the highest and lowest 
itoniH in » gttmp. 

3. The Avtrrage Deviation. 

4. HUvndard Deviation. 

The RangOp c^r limits witltin which lie all the items in a group, 
gives but broad information. Thus in Fig. a2 the range* ahowH : 
(i) Thiit the lowest antount of weekly aoltw in thirUxm weeks waa 
and the largest £100. (ii) That the muxiinuin variation waa 
£U (*\f. £100 to £0 h). (iii) That the variaiioii of the lowest 
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item from the arithmetic average for the jmscUmI (£103) wa» £3, 
anti of the largest item wa^ £0. 

This measure <»f fllsfH*rsion loses value iii tlmi oilw^r varmiiona 
within the extreme limits are not iiulu atech yet tlie items may 
vary it» many ways witlun those limits. It has |»rm'lioai value, 
however, where? a rough idea Is miuirtNl of items w ithin juttfw rilHHl 
limits. For instanve, in atuilysing oiitjmi of w takers it is fouiul 
(swr Fig, 0-S) tliat in the X. F#Kt.i.n"v they range from (say) ItH) to 
140 tiniis jKT (lay, the average* Uniig 110. anti most result^ ninge 
fnmi 1 10 to 120 units ]>er day. If the out[»ut fnjia the S, factory 
is r(niew(*d in the Haine way. the re^jlts may he eom|»artKl with 
of the first nfiined. vi/.. rang<? oo to KJO units |K*r day, average 
output 1 12, !Ui(l most n?sults langofrom lor» to 115 units j»er day. 

'Fite nui;jo and tiu^ (piartiles therefore give useful rough 
me^4.s^lreI^<^Il^^ of lie? )i(»s.«»ihlo e\t retne hmils of variation, l)uf these 
an t(a> iudefinite to in* (dMiiu li prartiial \alue. 


tfuiput of f tcorki r'i 



Fact nr V . 

S. [ \i 

if4.ry. 

Output 

in 

X<‘. <if 
W'nrk* I S 

1 V*sl»u ifiu'. 

\ Inlput 
ui l ull-. 

No. nf 
llurki'i'H 
lYfuluniu,!: 

|0(k 

s 

Ou 

0 

10.1 

10 

J(/) 

10 

110 

:i4 

lou 

10 

ill 

70 

lol 

40 

12u 

Inu 

no 

in 

V2o 

ao 

111 

no 

i:io 


120 

27 

i:ir, 

12 

121 

2(» 

MO 

10 

I3»« 

12 


! 300 




I Hi. (>s. — UANire ut 0("rri.T in FA«rrtmii:». 


ThaQuaitUe Deviation, unlike the range, is not afhxled hy ihci 
sixe of the extmme items, nn it m the iiie/iHure of the hpread of tlio 
items lM?tweetj the <piarf ihw. It i« the measurt; of ifie items over a 
n^strieUni range, and to that extent resembles the range deviation. 
In fiu‘t, the qiiartile deviation is sometimes called the Sami-' 
interquartile Range, for the rea^am that its lYi/i/e is half the 
diilereiice between the tlrird quartiie and the first, viz. : — 
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AbM<>luU» Qiiarluo Deviiition ^ ^ - 

Apf»lying the <iiiU in Fig. 00, 
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The Relative Quarlile Deviation ix fount] )iy >)iviilin|;; tho 

<.|iuirtilt.' cUn-inlioii liy llu> finin or avorao*' tif tlio twit 

vi/,. ; - 

Q. Vi 

V, V, 

V.. -] V, Va ■ V.' 

Thin relative (piartile fleviation Iti lailet) the Quftrtile Co* 
effletont of Dispersion, 

I ■ sing again the figures in Fig. <> 0 , 

the i^H'lfirient of DisiH'rskm 0 020 

# I * n* 

(«-!?, Uelative Quart ite Deviation). 

Average Deviation. - When it U to hntl a (k>«or 

lueH^urtuneni of the iievintioii of all tU'.roa from the average of tho 
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(arithiiK^tic!, mc^iiiin or mode), the i» t)ie Averngo 

Ih^vinUoii. The usually usihI in r/. 'Ihis is the Firid 

A/mttenl o/ 

The Averagi^ (le\ iation is mimply an uritlnuoti<‘ average of the 
deviation^; from an average «>f the iteuiH. Tlie diffeierK'e Ind-awn 
the itema in a seric>^ and an average of the items is aacrertained, 
and then the average of diirereuee^j. (NMl. iSigns are to Iw 
tli!!<r«Agarded.) It usual t<.i the aritlunetie average. 

Tin? follo\\iiig fornuilie repn*s4u»t the First Moment of 
T)isfK*i>iun : 

(//) from avtTiige from median i (r) from rmale 

'Dh' modi' is M‘ld<mi used. 

In the ease of a ;rf ou[H‘d seru*s. we tiike thi* dilTerenee between 
the average and the midttle point of ear h individual group or elusa. 

r^ing tlie data iii Fig. <»n. the ariihmetie average of the 
t»omis paymtMith is iWhI.. aufl the differeiues U'tWfX'n this and 
ea*‘l} Ilf the items in the .se^e.^ are as shown in Fig. Tn.caihiiun 2. 
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' 47tt 

( ; - j Vi i lit ilu? Avenige Deviation. That the average 
deviation from the uvemge )>oitua of €ik/. 'm I BllOd. 
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The i'oiivcrsion of thi« ahj»olute average (usuidly written 8) 
wbteh u a conemte measure to a relative one is as follows : — 

‘ ( ' Cm^lhcienl of PbiJcrsion), 

which sijyniiieH that the items vary inrlividually from the average 
{M.) to the average exUmt of 2 75 jK>r cent. Hy aw-wtaining 
the average ewjllit ient of (iis[KT»iori in this way. two or more 
groui>ft of ligures, say bonus payments earned in each of two 
fmrtories, the r*>sjiective variations are easily eomf>arable. Wlien 
the inagnittnles of the actual figures art^ gi't^at. or units an? different, 
eomparisou by moans of reslat ivo ^iist^rsion is very croiivenient. 

The j'oriiiulae for the iibove coefficients of disjK^rsir>n art? : 
5 8 m lYA 
a * M ’ / 

ttlid it slHMihl observed that lhes<* i-ot^fflt^ir-nts are ubstrart 
ineasun\H ; 8, 8 m and 6a are of course coiu n te. 

Stand&td Deviation. Ttie inelhod of cah ulating the standard 
deviation only differs from that for average deviation in that 
the deviations from the average are srpiared befote they are 
multiplied ami ffdalltHb 'I’his is the A^eroftd Afami nt of Di^piramt . 

It is the lM?st measuri' of (lisjHTHion as it is mt)re ix'liable. A 
gitrat advantage is that it ran be used for further tuithmetif 
ojicrnitioiis, wlu’ims the mean or average ilevialion catmoi. 

Hence t!ie procislim' is ; * 

(fi) Kind the arithmetic average of t)n‘ scenes of iUuui^ t*,e. 
<U»d, using data in Fig. tiff). 

{h) Kind the deviation of each item in the w*ries from that 
average (Fig, 7t», column 2). 

(c) Sifuaiv. eacli of these deviations (Fig. 70. column 5). 

(d) Total tliese sipiares and divide V>y the nuiid>er of 
fnM|u<mcies in the group {e.g. ornploytH^s) or if the series 
is a grouiaHl one. multiply the sqium^s by the froipieneies, 
total and diviile by the tVequeneies, 

(ff) Take the scpnirtf root of the n'suU of (d) and thus find the 
Standard deviation, or as it i« sotueiiiues t?alhHt, the 
IHiot-Aleiin Square* Deviation. 

Standard Deviation - 

/Smn of squared deviations from the arithmetic averse, 
^ JSTumber of items iii entire j^up 
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or > 


Itd^ 


VIZ > 


The coejfficient in calculated in the itame manner as before, 

Q 
a 

Applying the data in Fig. 70 

'M 

Standard Deviation -- V r ‘ • - 

2 27 
2 21 

lUdative diHia,*r?ium - - „ 0-032 

09 


or 3-9 cent . ( - ( ’cHdlicieut of I>ia{K‘rjiion. or riKdlieient of 
\'a nation). 

A Short Method of [»re|iaring data fur finding the standard 
deviation is to take un Ajjproxinnite as,sufin:«J average. By doing 
tins a wlvule inimU’ir may Iw used, Hm« avoiding the trouhlmmio 
ealenlatioim involved when the nad average is not a round iiuiiil>er. 
Tint [inx ediUT. is shown by tfie following example : 
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roK Findinq 8TA3iinAiii» Incvurio^w. 


Say naaumod arithmeih' average ta 30.v., i.f. ft unit-s of 
Then the actual arithmetic average Ije nimply arrived 
at thoa 
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am] tlm Hianilanl <l«vjat,ion thiw ; — 
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I *714 unili^ 

I '7 1 4 “w. H 57 a. Stumlanl J)i*viiition. 

Th« formula lor this umv ho writtoii 
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Whort* .r jihsuiiumI avcra^o, // uclnal av(‘rnj^^i\ 

7'hc 77iird Mnmf’ht iff J is foun<i friUii tin* formula 


n ’ 


aiul anolhor nioiiKtin*. tlio (usually vuitlcu r) from 


the formula r 


\ n 


Use In Business of Average and Standard Deviation Measure^ 

tnentS«- Tlu^ao an.^ valuahU* for i omparintf stTif's of data in w hirh 

then' are wide vaiiatiou.s o\t‘r a iHuiiwl of lime, and also for t om- 
pilation of a Imsim'ss iudf»\ conijKiMHl rd’ a nuuiher of sorie+j of 
huHinrsH data. Nut infrenuiudK a ;%intdl variation in a Horh‘K of 
data relating to one (omnnNld s, and wirle variations in a series of 
anotlmr related laumnotlity. o^a \ir during the same jMuiod. If the 
two \v<*re averaged, the proiwiuiu'eti variatiMns of the one eoin- 
imalitv wouM l»a\e an overwhehuing iidlnenei* on the trend iixili- 
caOvil for these two commodities. If. houarver, the data aiv n‘pre- 
wuiteij by the standard deviations in eae|» case, and averaged, the 
reatilting tnual indii atoil will he intluein ed eiiually hy tlie tluetiui' 
lions of hot li eomnnslit te.s. For i he jnirf>OHe of an imlex of husinesa 
conditions this is what i.s rtHiuirt^l, as movements of sales, prices^ 
etc., t>f all eomtiiodities eompriw^d in the index anr iHpially 
signitieant. 

All example is aftonle#! in Fig. 72, the calculations in which are 
Apparent. The wider variations in artiticial silk an* nditxted by 
the Hgun.’fM in columns 1 and 5. whilst the tigunw in l ohimns 4 and 
H show how many sian«lard lieviations under or over the average 
aales i.s eur mouth by month. 

Graphs showing Dtsporsioii.-' In a frerpiem y graph, greater 
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fthown by the spread of ih«?i eurv«\ i.f., whim Gie 
iteinK i^howuig deviation nw well acudlered itirotigh the aeriea the 
nirve nhowa a aureeiiflioTi of |>enka of varioiw lieight#. but when the 
items am eonwntraU't! a}>out a cortaiu lovt»l tlie curve exhibiia a 
pronouiH*c<l ficuk at that [K)tnt. 
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SrANriAai> I)i,\ iati.^ss. 

The Lorenz Curve a tirajibi'' ructiMnl of lucasurinvi divcrfrruce 
from the average, utui ahliough dcvis4*cl by fur ineaHuring 

flistribution of wcalHi. it mny l»c apj^lictl to compare, the dia- 
tribal ion of profits over difrerent groups ot l)usincs#*cs. or the 
distribution of sales f>\'cr clogsitied cuHtomers in twri areas, etc. 

It is a cunuilalive [M^rt^eiit-Jige curve udihdi combincfi tbo 
la»n ♦Mitage <*f the items with the jwjrcentage of (say) wealth, profit 
sales and other bwlors distributed among those items. 

Take m an example the turnover of Imainesst^a in the ’ X ’* 
tniiKii, h>[»i)thclical data of which are shown in Fig. 73, and the 
<Hint>sjK>ncling (‘urve in Fig. 74. 1'he curve shows the 

coin^entratioii of turnovers diverging from the average, for if all 
the businesHea had the sbuic turnover, the straight line xy would 
represent that eipial distribuiiofi. The more concave tlie curve 
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Ute greater the concentratiofi of ilenm divergent frf>m tlie average. 
The curve ii»i not aa valuable a» the coefficient of diaperaioDi 
tm it dooH not furniah any numerical reault. 

Tttmovtrn und Xunthtfn of Bu»infijint€* in tht X Tradiif, ID... 
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Fio. 74.- KxASiri..i;: op Lorknx Citrvk aiiowiMj Pivsrokn'ok« up TcRKOvaR 
mum AvK.hA^ii; or :i(H» Sima th* Rn^vintaAi. ur THfc ScaUe 

Off TiOf Baipi: Ltffff, 
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Skewness i» lack of nymm^ty in a fm|uerjcy distribution* 
When the datJi are plotted on a chart and akowneea is ptnaenif 
the items tend to be diapereed more on on«^ aide of the mean 
than on the otlier. In an a))aoiuUdy synnneincal distribution 
the median, inode and arithmetic average coincide, and skewness 
is 0, but when the curve is skewe<l, Uiete U a normal w£H{uence of 
nuxie. median and arithmotie average, the two latter moving 
to the left or right, luronling to whuh dii'crtion the cuno is 
^ikewed- I1ie iihkIc nunaiiiB in the same po,^ttiun. 

In a .irrajdi the M‘(jtieni‘<* <»f the tlmn* f<*rms of average (Miwlo, 
Median and Arithinetii* Mean) alwayn n^iviains in the same order^ 
vi/. . imale median, arithnu^tic mean, however much the degree 
td jilvcwnesw may vary . 

Hero e. in negative skewnes^s, tiie cmlcr starling fri»m the miHie 
will In* ; ruofle median, jmean. and in positive skewness it will 
al.Mj he mode, nu/diaii, mean. 

A'' a general rule, when the ♦ urvt* is not highly skewed, the 
mediuri wilt moNc onl\ about two thit<ls the di.stnnee of tho 
urMhmeiic ineam 

Ski>wnes^ to the ligld, on ilte curxe is positive ; to the left is 
negative. 

'I’lic measiin* or eo<d1ieient of skewness (symbcil usually used, 
./ ) be olHiiincii from one or otlior of the following 

formula* : -- 


[ft) Iwt ( ofskevvness 


AnlhnifUh' mean Mcsie 
Standard (or mean) deviation 


. , Z 

. orj 



If the mode is hiwliy (IcfincHl w*" may Hubwiitule ■ 


<*oefticient of skew’neHS -- 

i.f. 


;i(Arithinetie mean Median) 
Standani deviation 
3(« M) 
a 


(6) 2nd Coefficient of skewniM^ - 

3ni Quartib 4 Ut Quartib - 2 Moflian , ^ Q\ - 23f 

jClrd (i|uartib — Ist Quartib) ' 

Thin formula ignores the size of extreme itemH. 

(e) The followdug tnea«uxe allow’s for the extremes, vk., 
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niid UHing (i) the average deviuticm aiitl (ii) aiamlatxl 
deviation the thinJ coefficient would be “ 


,ii); 


V n 


(fi) and (6) arc unrelialde if the iikhIc or uiediiin is htully defintwK 
a« is often the ease? ; (h) is .sifn|ile hut is unreliatik w hen the median 
and rfimrtiles aie not (dearly chdintHi, It also fails to allow for 
extreme varialions. 

The obj*x^t of (leteriuining skewness is to hnd (o) whetfier it is 
(Kmitive or negative, and (/») what jM^roentage of the items arts 
above or ladow the average. Two s(‘ri«*s may liave Nituilar 
averages and the same amount f»f dis|»ersion, and nevertheless 
differ eonsidembly tw‘eording to the dir(?<'tion of skewness. 
Otherwises there is not much value In the measure of skewness 
in prac^tieal work. 

QeESiTtojjs 

1. Whrti do you understand hv “ dispTsion find wliat the 
dilferen! ways of UK'asuring il I {tendon ( %nmhir o/ i-omm^ro .] 

2. (livf* the fonnul/e for computing Standiinl IWiation hy the 
short-rut metluMl. {Umiion At^^fKuition of ('f rUfinl Arrounfnnt^.) 

3. Oimpute the (piartile <‘<S't!ivient of dispersion of the following 
array of idcaitities : 

Fre^picmy 3. |0, J2. 15. 17. 22, 2K 20. IS, 12, fi, 4, 3, 

Size of item 5, 0, 7, s, ii. 10. 11. 12. 13, 14, 15, Ki, 17. 

Ihmihn if Crrltfird Acrountauh,) 

4. Show Iht' average dt^viatiuu in the follow ing s<Ties relating to 
faifOiry output, ami ('alruUte the c(H*flji'ieni of dis];sTsi^Mi 


1hu]\ Out pur. N\». f>! 
S'o, td Anich'f*. Wurker?*. 

100 4 

102 2 

nt 4 0 

lor. 4 

los 20 

no 10 

112 m 

114 40 


Dailv Output. 

of 

Xo, of ArtB'lo<. 

U'orkerw, 

no 

12 

ns 

72 

120 

10 

122 

40 

124 

:o) 

120 

IH 

12H 

20 


5, raiUniiate the standard deviation from the data givefi in question 
3, and show the tna^ffieieut of diN|a;nMofn 

0. CaleuUte to 2 deeitntd pUfm the sUndanl deviation of the 
following distribution > 
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7. («) i/#) Mt'^iiaii. (V) Avorw* (</) 

StaiKianl dcniafiori. (♦ ) (/) Hisrifri^nini, {I nroffKJraitd 

.1 f'i'ou ntonh ( Fi nnl } , ) 
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Strtfi! tbo oon.^ideratiuns on which ih»* - unMnirtion nl 


is i 1 ncorp^/rtit^d Arfouvlantfi (Ftna^),} 

U. Wlial «lo VfMi TindiTKtanr! l>y .^taiidard doviiiiioii ? What 
jiraotical uw' can Im> tnado <if il f 

10. (.'alc*uhit<.' tho standaixi doviation of tho following <lHta 
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11. What ia tb« of akewntawi on th« soqtieoco of avoragiM? 
llluMifat« your answer by meana of a histogram. (Landm A*»oc%aii<m 
of CiifiiJUA A cetrunianis . ) 

12. What k meant by the term “ akevriieas’' ? Illustrate your ansaxT 
Ivy means of a histogram . {lAmdon J mtciation of Cerlifitd A ccounianln . ) 

13. What are the rnethofis us<m 1 for measuring dis|>ersion. and which 
method du«>loaea the mmt a<-<'wratt* result? Apply your imswer to the 
proBta of tw^o ofim|>attien for thrc-e years, viz : — 

; I N<*t IVofit. i N»'f twit. : Sfrt Prolit. { 

I J l*Ht Ytmr. ; 2tjd Yrar. ! ;trd Vrar. \ 

! A (.'oMUpfuiy 4;2f>,(MK» 

; UCompany , ‘IK.SOO W>,00<t .'ibr>00 ; 

(httidon Aft^ttriaiion of Ortifiid Ar.couninnts.) 

14. Whnt art' the rhunnteriMtirH of (he owdlirierit of disfirTKion, 
and in what reH|H<ots may it Im* uwmI with advantage ? {london 
AitnotiiUim of Ovrtifiid Ammntnnk,) 

15. Define^ Mkowfu^ns. Ktnte the formuhe for the vririous < ienU 
of skewneas, adding notes on their r<»HiwM;tive juivunugoH and dis- 
ndvauiagt^. Use the folk»\ving KVinlH^ia ; a .r. arithmetic average, 
M m iiUHlian, Z nuHle. Q (puirtile, d deviation. {IncorjamiUd 
At^mnianlii ( f iml ) ) 

Ih. What k meant hy disiM THion/* and when is it useful to 
nieaaun^ it? (live a simple nnmerieal examjde to illuatrato your 
answer. (Corj)oroli(m of Arrountnnh.) 

17. Omaider the following si'rit's : lOH, 122, 1 15, 133, 111) jr>4 
132. m. 13th 141», 157, 170, 141b ir4. 101, H4. So, 00, 130* HH,' 
155, 174. \m, I2«b lOS, 101, hl2, 173. 102, UU, HiO, 102. 72, 175 Mil. 
105, 115. 120, 130. 07, H7, 129. 184, 203. 

Fiml the arithmetic mean, ini-rlmn, quartile. and tpiartiie deviation 
of thes<i nunilK'rs, (fW/wiro/um of Acrountafdn,) 

18. Pnqwvrt* a diagram showing the prat tical utility of the Lorenz 
<!urve. In wlmt msiKM'ts. if any, is it inferior to tlic nK'didont of 
di»fwr»ion ? (Loadoa Af^^oriniion of CrHifi^d AcrounUniin .) 

19. liefinc diajiersioo and stale its usefulnc,*4s (o the Htatwtician. 
{LawUm A^otoriathn of (yrtifird Arrountanti^.) 

20. Oalcidatv the standanl deviation from the following data, 
tiring the short cut metluHl >— 

LxtM’^’ihng. Not Kx*'<‘«Hhng, /, 
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(Lmdon AfWciaiUm of Certified AccouvdatUB,) 
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21 < iklid «l)Ow tht» foniiuU cif oocsfilcdent 

rvUiive to the the cieoond, or third (Lmthon A^^nmathu 

ofCeriifijfd 

22. In conrwiw^ticm with the «cienoe of and the appiioation 

oi Btatwtica! tnetltodB, what do yxm understand by the term Diaperaiim, 
and how is it measured I 

How t« tho (juartile coefficient of (iisp<M*sion t?aK*ulated ? 

State the ndvanijmes and/or disadvarjiiigtvit of employinj^; this 
eo(d1iciertt as a Tnea#*urf? of di^ifK^rsion. xIajh^ou AsfiKtcwiion of 
Ar^ifuntani^t.) 

23. To what (VIM'S do the followinj: fornuilic ndaU- : - 

fa) Z I r f ) 

Ji ’ .h 

,, i:iwi j-;- -- nui - j-)» , 

itn - . • f 


Kx|iliiin briefly eatb of the muthonialitvil syn)lK»U shown in (u) 
and iM. of Acrounittfids.) 

24 S<’t out tlu' fonmdie for inca‘<iirin|^ lie* first, set'oritb and thin! 
inonnriit** uf dis|«'rsion. ntul illnstriiO* the ]>ra<‘tu'al ntility of any one 
of .Mjeh inomoiits. {L<indnn As.'^fjcuifion o/ (\rtiJijtA Actouniani{<.) 

2r>. To what tvis?s do the foljowinj;' formula? relate : '(u) (1) A -- 
H l-d« ^ -d,? ^ 


J M S ^ 


(3) 


{h) Explain briefly ejoh of the mathematicHl sunboln in («) I, 
2 and 3. A rf Ct rtijif il AcroitnfniUif A 

2f», IVaW' a l/ireru < urve from the follou ing data of tin? dij^trihutirm 
of ('Sfjiti'S :• - 
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(I ncf^rporaied Accountants (Finat).) 
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27, (>ntpii4<* Quart ife of t>iKp.n»ion of iUe folloviog 

fmjuw-y table - 
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{inrnr^*f>rat* il Ac^imniatUfi (Fimd),] 


2K. What, are the inetlifxU i>l o>inj»utin^ aiul the ]>or|Mj>sos r>f the 
of ? (Huddihg N/ro/f/.** fustitHtf \) 

21h Kiiul the mo, III flr viatimi lr<jin thi* iinan, nml tin* rnoiio ilovia- 
tiiHi from the inediein, io fJt<< lolhnvinii liNt of mark'- : 

KHt, so. 7S. 7:i, 71, T1 7M. tU, WA. Titt, fiO. iJO. 

{lUiMinij Inat^tnU .) 

tht, The tollfi\Mni£ table diitw's the av?<'.i|j^lrlhui ion of Malo/N in the 
rrbiin District ot lii'rlKtp Amkluiul at the (Vti.-\is r»t MtHl. \ini are 
rci|Uirorl : 

(i) to tlfttw fi (Mimulativo curve nn upward:^ {iial dd dowriwunlw 

tfi'iiphiiiq; thof^r ti^ruro'i ; 

(ii) trom yoiir curve** to read of! ihc' median and ipmrtih* of 

the vriaaip^ . 

(iii) to itdvf' /.nn im'a*#iirc of di*«{aTr<)<»!i or deviation for Itio ;^rovip. 




A,;*’ i ti.'l. 

No. 


Ur l.b.'l. 

No. 

o n VI >irM 

1 .nr»s 


50 \ear< 

ti,S5 

10 IJC ,, 

oat 

»',n 

r«i« ,, 

4Nt> 

2(» 2H 

01 s 

TCP 

Tl« 

IIM 

no no .. 

770 

?cn 

ovi-r . 


40 40 

Tin 

Ail 

a^r?v 



yS.ALJlO,] 
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ronnKi.ATioN. thk kklatioxship hktvvkkn 

SKRIRS OF DATA 

Thk in [mn ioii5 have dealt vitli \anou/{ 

i»f 11 Kindle series of data, and in tlu^ (aawidenitinn of 
deviation in the last ehapter laily the nmnerival meaauro of 
variations was taken !nti> atf-eount. TIam* however, many 
in wini ii two or more ^rou|k% or w'ries of data an? 
aKs<M‘ialofi in Home manner \vhi< h reauitH in M»me rtdatM move- 
meitl ulien thu tnatmiiH ttoriir. As one Heries t)iietunte8, another 
wn'ies shoves a tendency to lliietnate also, either in the name or 
0 |tjM.»site dire ction. 1'hi> eo variation is relernwl to aw (Correlation. 

Correlation or Co-Variatiop is tin* odationship betweim Uvo or 
ni< 4uanlitieH llmt y^ ry H ym}»atyiy wo that a yn<)Veiium^ 
<m e TiTat rotn pan uvt 'hy a ]nov<mif>nt 7iV tlio »ame or an 

im’i*rH4‘ ^ “ 

oT H<Tine"arti»'lc.H, like raiie oata and umhixdhis, tmid l>o l«j 
jritniter on wi't and elomly days ; there is eausal rtdaiionahip 
between |)riceH ami prmlm tion; la^twtH.’n Hales. arlvertiKing, ami 
pmlits ; an*l Indwoen wajKe^. jirrHlueiimi eostK, ami profilH. Thoao 
art^i exiunpies of c'orndation lM»i\vfvn variables. 

Dirtrt (Unrdation exists wlien the variables tend t4i move in 
the aaine dim^tion. It is soinetimeH calhsi ptxsilivp afrrelnium, 

Inirr^i (krrrdatum exist..s when thev lenfl to move in op|K>«itey 
Kenat^sH, It is aonietimf^ ealhisi negalit'f rorrehtian. 

The Degree of Correlation nmy Int analyne^l and nioaaured, 
even though the cause and effi-scl may not U‘ determinable. 

SStatistioai coiiHidoration of eorrelation ineludos : («) the 

miHiaurernent> of the amount of dependence betw'©<*n variabloa, 
and (h) the 4>atimation of probable movements of one variable in 
terma of the other. 

Perfect Correlation exists if the fluctuations iti one series are 
preewely proportional with thr>«e in the other Maries. This rarely* 
if ever, occurs in businees data. 

m 


no 
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P« 3 srfect com^lation ia nuniericiiiUy mt 4- 1 when 

direct, and “ I wlien invcrac ; t4)tal absence of correlation in 
denoieKi by b ; and partial dependence by a coefficient lying 
between 0 aiifl 4* 1 or o and - 1 aa tlie caw may lie. 

Linear and Non-Linear (Curvilinear) Correlation.- The dis- 
tinction between Michc de|>on<l8 u|H>n tlio constancy of ratio of 
change lietwoen two nr more variables. 

linear correlation (xx'urs uhou the amount of movement in 
oru9 variable Iwars acon»tariiratio !o the nmouni of change in the 
other. If the nitio of change is not ( onstant the corrtdalion is 
nondinear or curvilinear. 

For example, aaKtime that the ouijiut of men loa/ling clay 
from a pit for a brickworks is (hnibled if the imndKT of diggers 
is fhmble<l, and vari(*x in quantity aa the nninlKT of men is riMlm wl 
or incrtviaod, ihert^ is linear correlation. 

Measurement of Correlation. — rids may Ih) efftH ted by the 
following metlwMla 

(1) By constructing a graph or a scatter diagrnni. 

(2) By showing the aeries in a cori*clatioii table. 

(3) By computing a ciH^fti<‘ien1 of i‘orndation. 

Graphic Method of Showing Correlation. Congelation may Ik> 
shown hy onliniiry hisSbrical c*urves, or by what is known as the 
scatter cliagram. dhe two methods nix; illustratc^ti in Figs. 70 
and 77 bastMl on the folk>\ving hyp<»thctivul clnta. 


Sunib^r of Sunny huyfi anti /Vwwn Crtrriui hy Our 6’«iy*7'iw-r 

sMntffr Cwirh. 
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Scatter Diagrams.— 'i'be line ilruwn in the sc atter diagram in 
Fig. 77 is a line of hej^t jit draw n ^iinplv hy insfXH^tion so a# to lie as 
cItMHi as }amible U> all the {dottiiHl [Kuntin. A good metbmi is to 
stretch a pie<;e of threat! and try out tlie Iwst position for the lino 



(XOIRELATION 


m 

to tiike. If the points are loo aeatterecl to judge, owing to low 
eonelation, there are formula' in the fonn of a malluHiiatical 
equation which can be usetl but these are outside the scope of this 
bwdc. 



Fi«. 77,- Hiofi CoRUKijiTTOK mtowx nv iScATTnit DiAonAM, 


VVben there b iiltle or no correlation, i.e, there in littb or m> 
tendency for the two 8criej« to vary in gymputhy, the 
{^nti^ are acattereil widely over the area of the graph, and no 
line of heel fit ie jxmibie (Fig. 80). 
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Whoti then? in high clire^^t correlatk>n this line of b6«t fit iilopea 
from left U) right (Fig?*. 77 and 7H)*, when there 
high inverse eorn^hifcion the line idojie^i <lownwardhf; from left to 
right (Fig. 70). 

Sratter Dutgravi-^i 






F'ln. W).--No (\>aanUATioN. 


Ch^M^ng thi> Saih: Jar a Sottter I’^hgram. The s(MU^e aUotUHl 
for the range uf data of eaoh Horiea nhouhl lx? approximately 
equal, othenvise then» may lx> diflimilty in ahowuig t he (H>rrelation. 

A simple mothrHl is U> make the ratio lietween fhe li^ealeB 
inversely pixij)ortiona] to the ratio betwoen the ranges of the 



(.CORRELATION 


IBS 


data ; €,g. range of data plotted on m r>W ; on tks £100,(MK^ 
then the ac^ale >\ ould be 100.000 ; r>00 -■= 2<X) : I . iso that ©aeh 
square on ox would rc^prcsent 1 unit, and cavb on oy would 
repreaent 200 unitn. 

Historical Curves <»f two wjn<>« ploitwl on the wime graph will 
show eorrelation if it oxist#!, lax aust} the inovcTnent i>f the twi> 
curve^i will U> ndatefJ. If llioy run jmraliel the rorrchition ia 
diftK't or poaitivo : if ono t-urve niov<^ similarly to ariotlior, but in 
the t>p|K>.sito vertical direction, the eorndatiuri is inverse or 
negatne. A g*H>d methcKl for re\ealing invei'se (orrelation is to 



I 10, Kl. OrrrrT Inj*k\ ash iVimt'i Ixyntx 

H»n\viN<; ls:vi;i4.s»: 


reverse the seale Ww f)ne of I lie scries-, ihi^ mak<*s tlw‘ curves 
follow^ the same din^’lion. and tin* dcgnsi^ of correlation is rin»rei 
e^ijsily ins|>«M'ted. (roiiipare Figs-, TtJ an<l s|.) 

Another simple method, ami the most practiral one, is to 
bring the series together on a lf>garithinii' graph. 

Finally, trtmd and seasonal variatioiLs in cr>m*laUf>n ntay l>o 
eliminatofl, by plotting starnhm! fieviations of the data, A leaser 
degrot^ of exactitude is obtainc'*! if the inter^piartile devifttiona or 
average deviations are UM»d. 

In plf>tting datA, the causal »>r inrlependent variable should 
he plolt-wl along the x axis, aa thiH is the uBUftI pnM edun\ and 
it is Wftor when estimations have to lx> ma4le from the rurvo 
plotted. 

The diagram in Fig, H2 is an interesting application ; it ahowa 
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thAt it m cht^apnr to nmk« tW conijioriente by hand up to a 
quantity of 175 grotun, but greatt^r quantities can be pr<>*}iic©d 
more O(!ono«iically by machinery. 

Estimating from Scatter Dia^ams.-Whon a matter diagram 
has Ihmmi conalrucUMi and a line of lomt fit inscrUHl, if tt»o value 
of one of the Horica is known and lud the other, the latter can be 
eHtimated by finding the fH>i!it where* a line drawn from the axis 
towanls tfic line of Ixjftt tit iiitei'set ts that lino. If from this 
point of inteiw’tion, say by a liiu? from the x axis, a dotu*«l line 


Q.'v«fT»r ># 3 L«T • 

Flo. n' 2. SrAinicw Diaouatw hhowino 'iiik Voint at 
wife H IT i» Chkatmi Til Maki; nv MAniiNKuv. 


i« drawn jmrailel with that axis, the ilosimi estimate can be read 
on the y axis at the jx>int wheni the dotUnl line intersects it. In 
Fig. 79 wheti the cto|>s available on the market are 2,5t^> tons it is 
probaVkle the price would be Os. |>er cwt. 

Correlation Tables, “Uy constructing a table insieai:! of a 
matter diagram, the data will l>e found to show' an arrangeineut 
of the hguiTS which corresponds with the arrangement of the 
dots in the scatter diagr/itn. It gives the addwl advantage 
that the nuinlH^r of cases w iihin ca<.di chucs int4>rval can li© seen. 
A simple examjdo illustrating the construction is given in Fig. 83, 
If correlation wcie low* or non-existent, the would be well 

licattered In each of the columns instead of lying in an ascemiing 
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or desoeridUng band aeroaB fcho table, thoa corretipomlmg with the 
scatter diagram m itliiHiratod in Fig. 78, 

Heastirament by Coeffloiant of CoiTelatio&.--Thero am inany 
formula for expressing the degree of correlation beta^een two 
more series of quantitative data, but the most commonly used 
is the Hum-procluct metlKnl of Karl Pearnon, by whirh can be cal- 
culated wdiat is knt>wn as the Pearsonian coefi'udent i>f < <»rrolatkm. 


ircMilrly Output of CUvj in to tfu' Sunkf**^r of 
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Vu». K3. ' ('t>nnKi.%ri<KN ikmmwinC} Hiou Cvhi»-K1*atii>s. 


I'hiH kininila is used when thij iSeries tend to approximate U> a 
straight line when in a matter diagram* and is as 

follows 

D-rv ^ .. . . Iriy 

r •Sonictimi'^s w ril U"ii 

naA a 1 w*7|c;m 

r V uhurtl JeMer to signify ccHjffo ient of i omdation. 

X ; " ileviations fn>m the mean of A" series. 

y -T ,, ,, of }' nericw. 

n - number of items, 

oX I standard deviatirms of the two series. 

or <r, and a^i 

The use of the fonruila may be shown in (^mncKition with the 
dat4i in P*ig. 84 ; — 

To Jmre ai CtKfficient of (Jorrelttiwn, tabulate the two sories 
as shown in Fig. 84a, total the items and find the average 
(arithmetic) for each series (viz. of X lo ; of Y iM). 

Subtract this mean from each item, anil enter in columns 
jr and y rosjKH^tivoly as in Fig. 84a* inserting pro|>er signs. 
Square these <leviaiionSt and enter in two more roiumm x* 
and y* rosjiectivclyj^ 
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Sufnbfr 0n4 Valm <if Pnxiur^d dtuing 10 Ymrs 

(4, 10 . .. 


■ i 


Wnr. 

Numh**r 

V^aIik* 

f0(jK>\). 

(0moV) 

1 

11 

21 

2 

' 0 

17 

3 

n 

20 

1 

17 

3« 

r» 

IH 

:is 

0 

10 

40 

7 

111 

42 

h 

IS 

40 

0 

16 

40 


12 

3K 

'rotui 

150 

;uo 


Fui. HI. - Data jrtxi Taiu.k, Kiu H4a. 
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12 
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10 

- 1 
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\i 

3S 
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Multipiy til© dcviatioEifft x and y f^n i^irh >^r, and enter in 
final ©oluran ; totul ihii^ <:oluiun ol^^erving Tlib total 

(310) is the numerator (Lxy) in the formula. 

Then find the sUndard deviation of A” thus : — 

of column r- / 1 ’^2 ^ 

\' v- *■, -V.: 3't*d 

V No, of iteniH ^ U» 

and the atandani deviation of T : — 

ri’otal of colurnu V* - ir<il 

^ Xo. of items \ io 

Xovv multiply together the stafiilard deviHtion id A" and Y 
tind the mimlaT of items, vi/ : 

;ht»3 •: h HI X 10 3r»t) 7 idenominalor t^ir-Yir)' ) of foriindn). 

The i oertirienf of eonx'-lation is then fouiul liy dividing the 
tot;il of the tin.il eojuuui {31 h) liy lust tigtinr foiinil (3o{»-7) 


Interpretation of the Coefllcient. T)io i oelheient ori inielation, 

stated ill a previous paragniph, irnisf lie h<‘t\uM*n ! I (|ierff»et 
dim-t (‘orrelation) and - I (fK»rfeet inverse eorndation). (V>tii- 
pletc ahj«-nee of eomdjition is repn^sviited hv U, 

When the loellliient is o iifi cur over tie* degree of lorndathm 
is high, and frmn a fs)int in the sc^ries <»! onc' the c'orres][smding 
value C)f the item in the other series niav Im: cwc^urately esiim?U4^^i. 

When the cixinhient is la.*t\veen 0 75 and 0 1M». a similar 
estimate will Ive a fairly nuifionalile one. Ihit a lower (‘oedfu ient 
than thr>so mentioiif^l cannot Ik? used for ]inn'ii<'nl estimating. 

It sliould Ih> n'lnemlsTcsl that tho etKiftiedent c‘fih‘iilaU>d hy the 
alnivc formula is only ndiahle for a straight line distrihution in a 
scatter diagram, and furtlier, this mathematical eah ulation of 
the degre<‘ of rcdationshi|) should always Iw uses! with great 
caution whtm Iwing applied to practical iric|uirieK. Usually the 
rougher grapldcal methcHl will give suflicient measun? of adation- 
ship for prsictieal use. 

Probable Error of the Coefllcieiit of Correlation* - This deftnes 
the limit alK>vo and Ij^elovv the si^e of the t'oeflic ient detemniif^d 
TTithin which there is an equal chance that any ecwffieient of 
correlation similarly calculated from other sainpk*# will fall. 
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tho coelTleicnt of correlation may vary from O IX) + 0*03 
und 0 1)0 0 - 03 , i,f. Ixitween 0 (»3 and 0 87. 

Hence, if it i« dcftirtnl to Hialc tho cof^fficicnt of correlation and 
iU« prolmhio error, wo (snild wriU^ it aa 


00745(1 r*) 

\^n 


If r iH limn titan thi'. pndmblo error, thert? is no oorrtdation. 

If r ia more than hix Umea the nixo of the prolmhle error, it 
uciuatly rtiganlttd ub aatiftfacUirv evidence of coindation. 

'rhe fonmila given choice of aamplea of 

equal Hize, and deala with error arming fr<>m the limited number 
of iUnn« uschI (not from the ai/e of tlie iteiii>i or gmups). Ab the 
conditions of unbiatwoil data aiwl iu<iejH’‘nden<M> of iiidividiuil 
items (esiKJciidly in a time series of busiju\s** data) are seldom 
present in busincas data, the calculatbm of jmdmhle error by the 
formula is not useful i>r practicable. 

Although of little use in buaiiicaa, the following fonnuta' arc 
given m other rneasun>s of })rol>ahle error not connected with 
comdation, but with randcun sampling : — 

IVtdwble error of a diatribution 

0'bT45 X •Standard Deviation, i.c, 0‘t5745 X a, 

l*n>bable enx)r of the mean 

0 (1745 X Standard Deviation . 0 (i74.5 x e 

Vw * Vn 

iVobnble em^r of the staiulard deviation 

t»'ti745 X Standard Deviation . 0*0745 x a 

" ■ V2n ■■ V^ii' ‘ 

The Ratio of Vartatioo between two variablee, and the um of the 
(laltou iiraph for its determination are deacribed ott |>age JB". 
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m 

Lag and Hs Use la StattsttaL— It if* not um*om:mon for eorUin 
ffirtOTB to affect the movement of ot her fai torn^ but only after 
an interval of time haa ekfiufed. (V^rrektion exista, but in a 
graph one curve laga Ijehind the other. S^ie* ulation may move 
alAcad of general huaineaa; aclvortiKing and aaloe organisation 
e?K:})enditure is ofte!i ahead of sales ex|siiision : American statistics 
have shoii^n that prosjfCTOus business conditiouK UhI to increased 
iiumigration in the succmling year. If lag is known to exist, it 
is lietler to allow for it by lagging the offw t '* ciin'e to make it 


PMkiiy Kxptmliture and Suk/f, 19.. 



comparable with the “ rauM* *' curve w )jen ntaking cciniparati\e 
historigrnnis, 

I'he most convenient way of determining tlie lag i^oriofi is to 
draw two sepmiie graphs, using the same scale, one on semi- 
translucent }mi>cr, so that when one is sufs*rimposod it can liO 
moved along in the knowm dirtsetion until the best fit is found. 
The time interval can then l>e matl and allowed for. 

AUematively two curves can be plotter! on one grapli, as in 
Fig. 85, in wdiich it will he secjn the lag u( siile.fi Udiiiwl fmhiicity 
expenditure is about one month, and w hen finding tim cfiefiu^ient 
of correlation tlio figures for publicity for January should be 
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with for Fel)nmn' wiU*!« ; Frl>nmrv pul)lk*ity with 
MafT:h i^alew, and m on. 

Anotbor rnetho<J i« U) pnjptmj ' w att<?r diagnims for the 
rebit4Ml daUi, pairing the hgurefi with varying intfjrvals, f,g. 
puhik itv for January with «alcs for Vebruart^ ; then January and 
March, and «o on, until the plottf^i diagram shows the 
iiiflicatiott of conTJatum. 

Another meth<s|, gi\ing clowr iiieasurtMiicnt. is to plot, on a 
natural scale gra|i|i. the c<Kfftiri€;ntH of <;f>tTclat ion cak ttlaUHl with 
ditTenuit (*ainng>. of the ilaU. ‘I hen draw a smtKniitMl curve. 
The highest poirU on tln.s curve is the amount of the lag. and wdum 
that is allowed h»r, correlation will In* liighest. 


Qikstuins 

I, (!;ikulate tfic itM'fliricnt of c<^rn }ati<»n for th«? followuiy agc> *>1 
h unhand and wife ; 


Age of 

Ag»‘ i‘f 


Ag^' of 

Ail- 

llteihatKi. 

Wilr, 


Hnr-!»an.i 

Wifr. 


is 



2U 

27 



:u 

27 

2s 

»>•» 


n 

2J* 


27 


:t5 

2s 

I’t* 

21 


:u\ 

JU 



a 

' nrorpomUd 

Arrounf/inf: 


2. The lahh' shows the di'^trihution of wage eiirniTs in a eomjwiny 
by ww-kly earnings. 

./f<V 11*^3. 

WrvKlv Karnjng't. 

No. 

Wcige-enriwT'-i. 



Over. 

Not Kx(*e.Hiing, 

250 

liM. 

205. 

UH) 

205. 


1200 

3im. 

4(iM. 

ihs:* 



27m> 

r»05. 

OUs. 


»»0t. 

7iU. 

looa 

TO*.?. 

Mis. 

7ai> 

WV. 


2iHi 

IMM. 

um. 
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From the al;»ove t-aWe oY>taii:i by graphical methodit: in) the 
median, (6) the upper and lower cpiaiiiles. From IImw ralewlate the 
quart ile cocifieient of djff|M!ixicin. Ckftttd*<r of Commerce,) 

?J. TIh^ price index nurnU^ra of uns fm.MiMturt'w for two yeara 1913 
and : — 



\. 

2. 

3, 

4, 

r». 

n. 7. 

8. 


UK 

1913 

fi7 

nr. 

m 

70 

»*.• 

73 U7 

K1 

92 

97 

1930 

7” 

91 

H4 

91 

9f» 

112 or. 

1 43 

120 

132 


Find a meaffure of ilic tomdalion U'tw<-<‘h fhcisi' two sets of tndii^>j4. 
< 'hfitnhrr of Commcra .) 

4. Kxplaifj hrietlv To what th** follouin^^ furmwla relates /uid state 
It?* praMjcul utilii v in slati.'jtii.'s ; - 


0 4)740(1 r-) 

\ n 

(Lonilon A.iso{ iniiou if (\ rtifu fi Afcountuntg.) 

r», It has staU'd that an inrr**ahe m the i irst of ]irotlnciion 

vauM s thf* nf a roriunmhly te* rist\ and that the n^snltini^ fall in 
the dcnjaiei v ill lower the prh**. aj^ain and l itiise it to return to ita 
form* r level, 

I’n pare a diijjr.nn illuKtraling this statement , {Lonihn A^fn^ciotiim 

f < ..A 'jt' I J . J * 


if rti fud Ac'^ounkint^,,) 



h, < oiiiputc ihr 

tjuartili* 

• * •ini.'htit 

of dir<pcrsion of tli(* (oilowing 

frctpii iw V tahh' . 





N*<i Kxt .*<’ 


71 

r 

SI 

2 ; 

kI 

1 

9,1 

4 j 

9i 

f 

loj 


u* 

\ 


m . 

n 

[ 

KM 

j4 ; 

12 

1 

13$ 

3 

13 


ul 

1 


7. (ri) What iiw? I#* made (d the I^ig in the study of Statwii' s ? 

\it) Interprtu the formula : - 

f . 

n VTy KTj 

iljondon AMOciaiim of i'f rtificd Arr<mnlnnUA 

8. Explain what is meant by a C'oeffieitmt of eoircdation and w^bat 

it m<ta«Uur«u4. {Union of and Chtjfhire ImliUUcJt.) 

L 
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9. The pricoiH, in pence f»er pitind» of two gmdoR of cotton for 
twenty nupcsc^iee wockh daring ito were ae foUowji : 

I Mid-Amoriiwin . | 5 02 i 4 m ' 4 ^5 4 7» ' 5 00 {S'J5 ' 5 06 U lO ^ S-ftS ' 5 36 ! 

? K«. J rK>tnr» . : 4*20 . 4- 17 ; 4*00 3 07 4 37 i 4-21 j 3-02 : 3 H6 4 03 4*03 ! 

‘ Mid Amt^fkttn . ; 5 41 ! 5 73 5 »7 } 6 02 } 5 6-3n ■ 6-37 i 6 24 j 6-2J ! 6-59 

; No, 1 Oomrw . ! 4 17 4 30 4-46 I 4 «W ; 4 50 i HH ; 4 93 ; 4'HI , 4*77 : 6 15 ! 

Fitid approx miAtely the ctK^fficieni of correlation iHd wwn the tw*o 
»6ta of pricea. ijlnim of lAincaHhin and f '/wsa/nVe Imiituies.) 

JO. Examine the infltieiK^ of the numwator in the Karl l*earH<m 
coe^icien t of* t^orrelaf ion. ( !nmr}tomtM ,1 crou nUt n U ( Vi ml ) , } 

n. (.V»itipTit<< l.lie e<x^fli<>u;nt of eorrelutiim for the following werice 
of age« of hUKlaind and wifr< : — 


Buhj'Tt. 

ilelative. 

SuljjfH’t. 

Uelurivo 

m. 

m. 

m. ! 


Age of 

Age of 

Age of <• 

Age id 

Jiuehand. 

Wife. 

hu.hUuai. i 

wife. 

27 

22 

30 < 

20 

28 i 

26 

31 

32 

20 

24 

31 

2ft 

21» 

21 

32 : 

25 

3t> 

25 

33 

3U 


[Inr^/rjHmiUd A ramntanU ( Final) . ) 

12, How would you teat whether vai iaiic^ns if» the pri('f.* of primary 
commoditieH exported from the etmiitrieii of the Hritiah Kmpire over- 
aeaa were a gnid»> to the ehangeM in the volume of ex|K)rta from the 
Tnited Kingd<an to ihow eountries ^ {! ncorjumiUd Arrou^Ufuilt 

{Final) ) 

in. Defuit' torndation, and explain the meaning of jnisitive corre- 
lation ai!<l negative correlation. {ISuildimj .SVwoiiW Imtituir.) 



CHAPTKH XVm 

TIMK VAKTATlOX^? AND TKEXDS 


Comparisons of Business Facts and Tendencies. -It in moog* 
Tnwii that roinparativ^i of biiisint-HS an* «mo of tho nio^t 

olTt*f‘tiYe inotho^lrt <ff analywin for nmnagentont 

StaUonf.»nti“ and ^rafdKs allowing ilafa for a rummt pcrioii, 
with r(»rrc^jK>nding dttUi for *u»mo prtxMxling jH>ri<*d. <.</. last 
month, (’orTea}x>nding liioiith hint year, are now very 

romnionly iimhI liy alort hur;inoHS oxtx'utivew. 

Fnrthor valiiahle infunnation may la? ulfdniod hy pn^paring 
nr grapha ^luovmg thirtnatinnH of a ]Mfn<xi of time, 
eHiHEx ially <’vor a a^^ries of iiionthh, and fur some piirja^wM, over a 
^erich ol years. I'lns asja'ot of data will now lie hrielly oorM^^idercxI. 
Time Variations may n, \ eal h^ur lyj>e» of riiovemoni : — 

(1) *S’W/ Time or .SVvivoa/i/ Flurinulum^y. — are 

freipicntly of a regular jM*ri<Miii’ type, iiinvoinentK rining and 
fidling hourly, daily, weekly, R'avHonail\ , eft\, ae(*onling U» tho 
nature of the busiiiert,s. Si'rawnnl oki tlliitions are a marked 
feature of many trades and industries. (Six*. Fig. t>4, ahowing 
regular Kcxi.H4mai fluetuatinnii in I'oal produetinn ; ulmi the fairly 
n*gular ^luarterly tluetuationi^ in bank dejxmits in Fig. Hfi.) 

(2) Cycliml FluchmUom an; longer U;rtiUHl moveinonta of a 

perifxiic tyjie, but w he h retuir at int4.;r\'als of inon* than a year. 
Within these major eyelical movements the more fnM^uent 
aoaaotm) lluctuations also cx'eur, just as Hmal) waves kcxip 
breaking on the undulating aw'idl of a rough wmi. (Six; lop curve 
of Fig. KO n;pre«ient.ing Hank ) 

(3) Lorny^Tifiyi or Secular Mov^mejiU rcprtwfmting tlie king* 
{leriod trend over a number of yeara. (See the Hu]>erim|XMM^ 
moving ovoragf; of new capital issues in Fig. kd.) it is not 
unusual to have seasonal ductuatioiia of data irn]XMxxl on a 
cyclical rise and fall over two, three or more yeans, with tho 
w hole of tiie data ahowing a long-period riaing trend. 
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(4) Irretfulftr Flvetuatifjm, oiiton of an unexpected and 
violent tyiw » rising from some exceptional occunenoe like 
war, Im* or flood, or other derangement of nonnal economic 

HNANCE. 



Fio. Cl j»vk! 4 HRjpnKJ4K,vTfSt4 VAUioiiifc TvrK» or Timk Variations. 


ifonditkirus. (Sk?e iMitkirn curve of Kig. showing sharp rise in 
short money ratos in in^*gular and erratic 

inovemunts arc oftm not separable from the buHinesa cyole 
vormtiorm. 


tIME VARIATIONS AND TRENDS 14li 

Tl»ft four t3'{K» of time varintioiiK tuns illu^trabK] in Fig. tW,* 
the data for which apfiear in Fig. 1»7. 

The Value of Analysing Time Variations carHKit Iw iiver* 

eiiittltnattNl. It b* valuable to kfiow. luit only the weekly or 
other lluf (uatiorufi of the current tinu>» hut alno wliat the 
general inoreinont of affiars over a longer |:HTif>fh Thia i»* 
nof/oKswiry when weighing up tlie qiit^tion of ivnlering or con- 
traetitig tor new or of emharking on new <'ii)>ital exjKUuliture 

on plant or othc?r livixi n^N’ts. l^arge ii(*(|uireti when 

prif't'iS an^ Mwiring ami i apital inj^taliHtionH when tratle^ in iMKOUing 
have often rci>uitivl in heavy Hhen eomUtii.oiH turn inversttly. 
A f*hilfnl analyBis. eIoM‘»ly an<l regularly wateluwh will 

often mitigate the <lithrultiea when the turning jHiint arrive.^. 

1 he ^i^tute l>usin<\N.s man will alu<iy the c an.M'r^ of flevelopmenta 
whii li have been taking phue. atei review wliat faetAirs are 
(»|Ku‘ating tfi tjay, si.i a*^ to attempt iin estimation of what all 
these factors are tending towards in the innnediaie fuiuro. To 
loiTN ast till' fullin' is never eertain, hut judgments will ln» l>etter 
guidofl if auitahly prejuircvl .statist jrs are avaiialdt^ and inUmpixtttMl 
with reason. t,»ra]»h>< an? partieuliirly uatdu! for hfiowing husiiK'^a 
time >ieries of ilaU. 

Thtj Basic Long-Period Trend is the tendeney of v'ftnvais huaineHa 
viiliu“.s to im n^ase or dtv reaM* over a iwruKl of yeaiw. aa dcaiTiUM.! 
above. Thw tendeney g(H\s r»n nrgarflless of at^siHonal. bhort 
vyeiieal and irregular changes ; ami the \alm? of a.}« tTlainiug iin 
laovement is that as the direction d<as not change rafiiijly. it 
|K#rtniys jirohahlo trtmd for a year or more aliead. always takirig 
to Ixwir in luimi curnmt fiictA)r.s likely to l auw* t^un]M»rary 
voTiation, isueh iw« that <.»f the IniHinei^s cycle, ’'llie bijhinemi oyele 
is a swinging inovoment w hadi laws not the regularity of seasonal 
movements. 

'1‘hrw commonly tR curriug t vjn-s f»f tnmd are : - 

(n) Arithmetic /VoyrfwsiVw a n*gu)ar increase or d<>en?.fise by 

tlie same ammmi each year. On a gnijih it i.s a straight 
line. 

(fj) (jrfiof/rtfirie /Voj/re-x-sioa— a n^gular inercaMc or deor4?iuH^ by 
tho same percenta^ic or rate oHvh year. On a gra[i}i on a 
l<»ganthmic chart it is a straight lino, 

• K«pnifhici44<l l>y {KfirnimiKioii fft-m thu* Monrl/j/ BuU^dn, .April of tho 

Cumbria^ JjorvwNj. 
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(«) " 8-Vun>c ” ProgrtMum — reproMoting the fiwt alow, then 
more rapid growth of the buxinew np to a maturity point, 
after which any increacw io email and Hlovr. A graph of 
thk type in given in Fig. 87. It ia aomotitnea oailod a 
iogietic curve. 





FlU. H7. S-CrnvK TaKM* i*r rK<*m*<Ti(»N Qt AMTirlrs by a 
M A > r IT Ai'Ti.ni so Co M r A.V Y. 


Establishing the Trend Line. -A lino Ih not roganled 

(US N'ory ix^linblo for tif than ton yeaiM, and two things 

to guard agiiiuwt aro . 

(1) bohvU^l oxtrouw? iUum, like a wry oxt cptioiiftlly high 
year of traiie due to a los^al non* rec urring cireuriwtaru^e. t.g. 
an international exhihition in the ItK ality , an unusual influx 
of a toni|H>mry lalnnir supply on a largi? construe tioiial contract 
in the district ; a grriat tire, etc. 

(2) ( hoii'e of \m>ng {H^riods. Sometimes a pronounced 
cyclical movemout may give a wrong iuipreeabn of trend. 

\*anouft methixia may- hvt employed for fliting the wecular 
or k»ng-]>eriod baaio tauid — 

(a) Freehand Cam*?,— -Tliese are very uetdui, as they may he 
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gniderl U> mtm extent by jiulgment. In cnee of doubtful 
direction it ia a good plan to draw two poaaible exiieme ourvea^ 
and tben inaert the probable eeotro one in the moat likely 
repreaeniattve direction. 

(h) Th4t Afethoii of Sem% At*erage^,---The of data ia 

divided into halves, an average taken of each half, and ihene 
aeinbaTcragc^e are plotted cm the middle ordinate of each of the 
two periods, A line drawn ihrctiigii these tw'O jiointa gives the 
trend. 

'I’iiC value of the inethcKl is (i) that an exceptiorially high or 
luw year which is obviously unwjin^Hcntative may Ik> omitted 
from the averaging, (ii) In an irn>gular scrim, tw'o or more 
groups of y«!ars ran U* averagwl, each Inniig plottcMl separately, 
w> that ahrujit i haiiges in titmd l an be shown. 

(r) Morifyj A)** ra*jr ’•‘riiis is a more pm‘ise method. 

Items art* averrigcwl in groiijw of three*, five,«f?venor other suitable 
number, and the* average h*> obtained is iisoil as the figure for 
the rentre year of eeuh group, thus: -IU20. ll#2IO, 1931 data 
aveniged gives the figure for 1930, 1930. 1931, 1932 iiveragfKi 
giv(*s the figuie for 1031. and m cm fur the whole series. (See 
example in Frg. 91. rcdninn (r). a moving average based on 
twelve monthly Ittlals.) In .scdwiing tike numlxw of items to lie 
averaged n^gard must lx* hn<l to which gitMjping will l>©Ht elimin- 
ate the efh'irlis id* irivgular values ; thw is usually a period 
equal to the js>rioil of the cycle o* lx? removwi, or to an average 
of the cycles if the ryrle is in’egular. 

If an even numW-r of veal's be used, the averagft will l>o 
that of the two c^entre^ iUuns, and the }K>int will plotkxl 
accordingly ; or, the moving averages for those iwrt yecirw may 
be avenig(*d and plotteil exac tly on the years. {Sew Fig. 91, 
coluran (d)d 

A disadvantage is that it rannot lie kept chxie up to date, 
although for long j>eriod trend this is not a serious handicap. 

The effect of plotting the moving average of a series of data is 
shown Ui Fig, 37, and in Fig. 86 (the cnirve representing “ New 
Capital Issues 

(d) The Method of Sqmren, — ^Although this ia the 

most representative method, it is rather involveii for practical 
ti»e. The pnxxxiure is : — 
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(i) tlitt arithmfdir Hvontge of iUMius : this k the 
nii<i<Hcj fMniii of the line iiig the trend. 

(*i) Kind the eontne of the i^rU^ in ijoint. of time. 

(iii) SiiVitrai^t eac h year from the mid -year to find the 
/iwm: deviaiton from the latter. iSe** column (c), in Fig. 
ThoKe litjforo the rnid fantit inimij< deviations, those aft^^r 
are plun. 

(iv) Sijimre these deviHtioiis and total the figaroH «o found. 

(v) Multiply the value of the items ((olumn (h)} by the 
deviatioiiN fthoj*^* in eolumii {/*/). arel total the pnKJiutK, 
taking noth'e of the sigtiH. 

(vi) Ihvide the total found in (v) by the total found in 
(iv). The ri^snlt i« the average anitjunt of inerease in the 
trerwi year by ye/ir\ tlinn giving the 8l»>j«‘ of the line of least 
Sipiarcw wbieli is tlie line of ln'st tit. 'this innvmont is ustsl 
thus; For tlie number of years above or l>e|o\v the inhi 
yt'ar that a given year Htmal.s in irlation the nud'yi*ar 
add or HUhtnu t rliat many inereim‘nts. Thus to 

mid year is 11*114 ; say the inereinent is , the inerement 
for h>‘45 ih I X i'25*t r I'lIeO nhove the average vaint* for the 
w?rie*« of data, viz. I'.'tono ; fir P.KJO it is 2 • £2o0 - £5 * hi 

above the averages tbr it is 2 ' > i^aHi ladow 

the H\erag%' and ho t«n, lUs .Hli«»\vn in roluinn (/), Fig. 8S. The 
valuee in eolumn {J} when pli»tt<si hKow the trend line, 
(Sfv Fig, 8i».) 

.V,/>. Ulirii. Ilf u AfiKMUit t\i ini (or 

thr'f*' n itu »-u*-h tin* tr»T»t) run Ik’ d>i'»wn 

by tie* meth«»4t, e utmg It^garuiiiUM ft>r thi' m'ftni) ibon, Piuti*'*! 

(I Mf'un i'*ganihfi»u’ thf ih utngtvrittinuv rtt raight liivol tn iwi, 

li our\*'. 'nii*- irwOn'ii o b*i‘ 

♦'UunaUniu' iju n of jH'puluti*>n ih*' }«iputrtt i“ti iitt n^aM s arironiing 
t<i Uw <Mn)p.,,un!i.l law, 

Se4l50nal VarUUon. Wlmn aetiial data, say of aalea. am 
plotted mi a natiual seaie graph, the Heasonal variation ia easily 
w*m, and usually d mudi year"«i Kales lotAls have invn^aaetl (as 
they will in a progrt'sKive buHineAK), the variation move- 

iiUMilA an> more pronouuemh Plot the saino data on a logarithmie 
sK’ttle and the variations will unually apfwar an regular waven 
ihisnighoui the Heries. ,Sea>Hmal variation i,s usually HUtlkiently 
iiidieaUHl hy monthly data. 

M«asurement of Seasonal Variation.— The three moat |>facttcal 

met hot Ik aiv:' . - 
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(1) l '*e of monthly aviraijc^ Uji form a i!»eaiK>n»il indox, 

(2) Use of moving averages to form a KOOMormt index* 

(3) Method of link relative«, a rnethoti which jh too e^jm- 
phf^ated for ordinary ii«e and will not bo doacribed. 

The advantage of measuring »ea«orial variations is that the 
eaiisea may be ia<|uire<l into ami the jK^ibility of changing them 
[t.g, by iulvortiaing) may lx? considered i. 

Vakulaiim of iSVo»o?m/ Variation hy Monthly J -The 

procixluro is : 

(i) Find the sum of tlie totals (siiy sales) for tla? January^. 
Pebruarys, etc., for the yeai’s under review (Fig. IKJ, column {/)), 
and divide by the nutnlHsr of totals ummI to <tl>tain iiti average 
for Jamniry. Fobruar}\ etc. (column 

(ii) Fiful the average of the monthly ttitaln. 'I'his can be 
basfxl on tho sum of the monthly t^>tals (column (/)), or oji the 
sum of the monthly avt^rages (i oluinn ({/)). lh>th are given 
in Pig. IX) to show that it dexjs not matter which axv uk»xI for the 
pnrpcise. 
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(iii) Fii»l the jiereeniagc that each monthly average or 
U^tai bean^ to the average of the totala, or to the of 
monthly toUhi ((‘olumn {/»)), e.g, January {column (g)) : — 

Average Total for Jamiary ^ 

Avcnigc of Total haee«J on 12 rnonthin average 

hence 114-5 (aa in column (A)). 

*<ii4 

In practice a longer |wri(Kl than the four ycsarn dealt with in 
Fig* (m Hhoiilfl 1 k^ uwii l>e<.‘ause of the iriiluence of cyclical 
factors. 
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Fuj. SliASnNAl. IspKX UAAKe OS MovtSC, AVKtUOK, 

Only llmH» ymirs uJiwl for c<tnvoruintc«« of 


Vali^uhtum of Smmnal rur#«/i<m hg M<mng Atxragc ^^, — Tlie 
prnciHhire m : — 

(i) Find moving averages. (See Fig. 91 , columns (r ) and (d).) 

(ii) Expreaa actual data as percentages, item by item eatdi 
year* of tite moving arenigfMi (see Fig. 91. column («)), and 
arrange in columns as in Fig. l>2, columns (6). (c), and (d). 

(tii) Average j)erc*entagea in (ii) mouth by month for the 
four (yean* or other numlaT of yearn), (See Fig. 92, column (e).) 
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lia 


(iv) Convert tlieee averages In (ui) U} relativcNS the 

average of thciee monthly averages m luiae. For example, 

1 12*0 

January in Fig. 92. mlomn ^ x Decemter 


126 4 
9i>*9 


HjK) -- 126 n, aa nbown tn column (/), 


The Elimination of Seasonal Efleets in advantageous when 
it is desirw:! to obw^rve the trend of buBineits tlala, aa (ho tmud h 
then much ea*sier to «f'e. Two methods may Iw uwvl ; — 


(i) (‘oiiiputft the im^ving average for a f>eriotl of f>ne year, in 
the manner already de#<erilH;'<t, or 

(ii) T>ivido the actual <hita (of sales, pnHiuetion, ote.) by 
the seasonal index. For example, by dividing the monthly 
sales in column (h) of Fig. 91 by the (<»rre«f>orKling monthly 
index in Fig. 92 (column (/)) the data will 1x5 t*orm.dAxl fmm the 
influence of seanfuial variiitions. 


Business Cycles, or. in other word.s, the nx-urrertco of fK>riodM of 
good and bad times over a numlHir of years, an? mant (‘onveniimtly 
reviewed! in itdalion to the ‘‘ normal,'’ i f. in ndatioii to the long 
time tiTiid jifb^ ted by the usually ine\'italilo seaKH^>naI vnrb 

a1i4ins. 

Without the intcTferfuice of the husitiess evtde the tioniuil, 
as just defujed. would Ih 5 the eoursi^ foIhnvtMi by most well* 
munagcd business’s. If, therefore, the influence of Irani mid 
seasonal variation were rem»»ved. the norma) course would 
repr(?s<mte<l on a graph In' a straight Urn* parallel U$ the base 
line of the graph, and tlie cyclical and erratic movements would 
rise aV>vo and fall IhjIow that normal line. 

To Show Cyclical Movements from the Normal tiie following 
meihodB may be used . -- 


MMiid 1 . 

(i) Find the trtmd {my hy (he moving average or method 
of least squares airemiy detHTibt^i), and the Keasonal index. 
Kay these are rospoctively sales £ltMHi pjr month, aoaaonal 
index 80 per t'cnt. 

(ii) Tlien the nonnal i» 80 pet rent, of {>er month, 

viz. £800. 

(iii) Deduct this normal ” from the actual iwiltw for each 
month. The difiereneea (|>lua or minus) arc the efi’ect of the 
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eyctical mp%'6inent», and will if plotted on a gra{>t>> rim and 
fall alxti^e and under tbo hori/.ontai normal ** line* 

Method 2, 

(i) Find the nonnal data (twiv wile«) by multiplying the 
atid Hts^iaonal index m lM?fort\ 

(ii) KxproMj* actual data aa |X?n*entagt^ of normal. 

(iii) T)io diKhictioji of the normal (Um)) from the jw- 

c^ntagew givea thfMleviation«( n?<piirt#d. thefio being the reaiilt of 
eyclical movomontH without the of trend and acaj^nal 

variation. 

ileltiOil ri» ivhieh i« Iohh >ju;r urate : - 

(i) Heilure mutual data to of tn^nd, 

(ii) Subtract sc'iwonal iwreentageH friun theat;. 

ThiH give*! the jK^rcentago deviuli^mK from the normal. The 
rtujNt eir«M'tive in Method 2, wliieh rihown the eyr lieal morernents a** 
|x^rcentiag<\H of the normal. 

An Important Use of Analysis of Time Series in tlu.^ aaKlntaneo 
afl'onU^i in preparing buHineaH bmlgeU an«l in atk*mi>ting to 
forec^oitt buHineKK pnvbalu lilies, Thew* problems will Ix^ dealt with 
in the next ehapter. 


Qr KSTIONS 

1. tJranh the short-time oiw’iUations of the hdlowing prif« inilie«% 
using a half-yearly haw ' - 
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TIME VABUTI0N8 AND TRENI18 m 

2. Draw a graph baaed mi deviationa frmn the aWthmatie tneana, 
omnpaiiikg the toovemfint of the lolhiwiiig series of average wagea and 
average cwt of living indioee. 


Year. 
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1916 
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' mn 
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1(8)83 

2650 

IWIM 
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180 0 
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175 0 

1927 
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72 fiO 

167*0 
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72 33 
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{I Hatrimrakd Jcrcuufanl* (Finof).) 


3. Show graphically the long-|wi«»<l trend and the ahort-^ienod 
oacillatioriH of the following data. Tw* a h%f; year cycle. 
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[I n^r^rjHirnUd AccouJitani n {Final).) 


4. How would yon make a c'omparativc study of : — (a) the hmg- 
lime trend; arnl (i) the short-time fluctuations in two w^ries of data 
expreased respectively in (ci) tons, and (6) £ Bterling ? {IncarporaUd 
Artxmniuntif (Fi'iw*/).) 

5. Ihrfine a nim^ing average and ntato ita various uses, WHaI 
ahouki determine the length of the average ? ( Inrarpomt^d Ar^ountanU 
(Final).) 

6. the population of a country incrcaaes according to the compound 

intereiit law. In 1831 and mi it was and 5,(KKh<KKl 

reapeetively. Hketeh a graph to give the k^aritbm of the ftopiilation 
at an times during the period, and use it to eatimate the population in 
18H7. t f/nion o/ ianeasAire and Chttikin InsHtnif^.) 
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t&0ei 

7, A of tb<^ population of Englaf^l an<l Wubijii udif taken in 

1931, Anotht?T chuumw m to Ije taken in 194L How is it poiuitble to 
make of the );Kj^pulaiion of KngUrwl and VVaka for intervening 

years ? (Vnion r/f IjtinatMrr ami i ht^HHU*^A.) 

H, 3’he following quarterly output of toal an* given. It is 
know'll tlie deniarwi curve vari<-s with tin* tinu* of y>*ar (.’akrulate 
tUe r-onopiiori niT<.*M#4ary for earli quarter to vliininate the Hous^.mal 
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if The toDowing twhh^ .hIiowh tie* month t>t oreumuu'r of ilcuths 
of mates from WhfKipitig t'oiigh aiul fn^m Krv>»ip»*hiS in Kiiglanrl and 
Wales. 1933 3 1 . Draw a gra[rh nhowiiig the i'oi»q»nrn.li\ ely inoritliJy 
Variations of uaululitv frt>iu ihrs^- iwo ili.sras^ s as percentage tiuetna- 
titms about the awrage for Die pi'iifsl. 
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10 If you were iU4k<'il to make an e?jtimate of the number of chiltiren 

for whom srhtml aeeommfMlation wouM have t<* provuiiMl under 
Your auihoiity iu ten \Tars‘ time how would you do «k> ^ (rnigration 
may N' igi lorrsl i . ) 

11 From the folh»w'itig ^.airtl«:iilan« as ti» the nunil>erti of InHUnsi 
Mak's unmiployol in tlie Uuitding ainl Donsiniction XrfKle# in the 
I’.K,, deternune and plot the trtmd, togt'ther with a curve ahowdug 
the monthly variations. 
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CHAl^ER XIX 

BUSINESS nUDGEI^' AND BUDGEI’AllY UOX'IIIOL 


BCHrNKi'ts fowM:a«Unp; anil budjyniifirv control aro im|>ortant 
flevelopmont>4 of HUitiMtir'ul mcthoil, and Iwitii do|>c;n(l uxwn 
planning or jirof jurat it >n of fttr varioiw bu8ine>«.s 

o{)erfitiofi.H. 

of any Hiich wduMiie inimt varv <‘onHi<lcrably acooniing 
to thoorgamMAti<aiNinccnuHi, hut tlwn' iin:‘ funthuncntal principJew 
which may l>o conKsitlcHrctL 

A distinction nniHt be ohscrvtvl t he pr<^pfiratit>n of i\ 

budget and biulgcbiry f'tmtrol. The one is the adoption cjif a 
imMleienninwl plan of tlniuicml or other ojjcrations, and the 
other b the i^ontrollofl cxcKiiitioii of it by means of <‘ 0 -orflinated 
effort. 

A Business Budget is mM*e»sarily a i'r>ni|K>siU^ one, and reganling 
it m the maaU^r builget, the following divisions of it would 
nortually Ik^ reijuiml, 

(«) Sales Budget, including any .selling camj)aign. 

(h) Drixliiction Burlgid. or, in the <'aao of a business simply 
cngagfHl in trading, a Inulget of aUxd; and purt'haaes. 

(r) Kx|KniM? Budget, whit h will l>e stiUliviiUMl into fixed and 
variable ex|>ejia<^ corrt>a|x)nding to the planned pnxluction 
and aah\s. 

{d) A Plant and TtK>ls Budget in the caw of a large manu- 
foiduring concern. 

(r ) Financial Binlgct to (‘(»vcr the financing of all ojjeratione. 

The Sales Budget*— -As a rule the aalea budget is the key to the 
prt'paraiion of the other budgets, but occasionally the production 
budget b pUnncxl fitKt, vix,: (a) When the po^aiblo maximum b 
Umitial, e.g, certa.in oro|xs ; (h) when a certain quantity must bo 
produced to make the unit# at a dessirwl co^t, e.g. certain engineer- 
ing and foundry proihictiona, \mleaa produced in large quantities^ 
oaimot bo made to ml\ at a competitive price. 
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An fumiml budgnt la usually prepared in ilia t^aae of dkiri- 
butiva trades and of the Ijigbt industries. 

A three months budget, or shorter ]:»eri<xl, is where 

productioii occurs after sales onlerB have been tticeWeA, 
heavy basic indiistnes. 

(’ortain iyj»ee of construe tional busincssi^ may make a budget 
covering t wo to live years. 

The budget pre|>aration Tiecoesitates an analysis of market 
condiiioiift. the trend, and the immediate and cliHtant future 
prosjxMds, Past |wrforniance must obviously Ixs cojisidered, 

Tiio budget may Iw : (l\ by tyfK'A* of pnHtu<‘t, lines offered 
aral tm, (2) by quaniitiea and valuer? fwr item, (3) by 
geographical sales aa^as or travellers’ grounds.’' 

\Vljierj values form a basis of the budget , tlu^ neceKsurv arfljust* 
ment for money miIuch and individual prict^s must be uuule< 
aritinnelic average.**, duly weighted for f[uantitii^ 
anti(dpit<Hi, are used. 

Due rc^ganl must lx* i»aid to availal^le lufirkc^ts. spcHual eon- 
ditic»ns ol)taining in parti<'ular art^as, the volurru? that the plant 
and organiKation can handle and, not least, the labour and eapitHl 
available, ftejauls from aalexmen, agemu’es and sjxxdul survoya 
may be n^quirtvl, and them play an im|X)rtant ]»art in preparing 
Hales builgeta. 

Ths j^oduetion Budget, — \VJien the bu<lg«?t has iKHJn 

Mdtlcd, the pHsluetion orgaiuMatitm mimt lx* deU^rmiiMvl to 
l>nivido the ostimaUMi rt^quiroinonts of eju li line of }>rf>duet, and 
to arrange for the raw materials, labour aii<l liiiarieo. Production 
has to planned to make the im^st <HH>nouiiral use of the plant, 
and the cost Imsis is commonly jMlopt<M.i to corroK|K>iul witli the 
sales quotas rtxluced U> that basis. It is only in prcxluction f(»r 
stock, from which sales onlers are suppli<xl, that prcxluction 
budgets are really practical. 

A factor of irnfa^rumce is the size of ixronomicft! production 
orders, and this is ordinarily the basis of j»nsluctjon Mchodules for 
any peritwl, and not the estimated sales for that f>eri<Ki, always 
providffd that the budget limits for the budget j^eriod are olwjerv^otl, 

Staiiatica should jirovkle the nec<i«sary control over quantities 
ptoduoed and sUKrko<l, and the cost swx.ounts the control over coete. 
Adequate st(X^ks must bo planned and <?ontroll<?d acconUrigly ; 
o&cresive atoeka tie up capital minooeesariiy and intnxluco riaka 
from deieriotatbn and fluctuation in prices. 
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Wifch mganl to laboiiTt plannotl pwiaction may orereome 
flCMUsonal vahatiorw, and hdj)^ to onsiira retention of a compotant 
Paak load« and avokiable ovartiino are mioirniaed. 

Manufaeiuring exfieiiAi^ fran Ik>! idiecke^l against standard 
costs baacvl u|K>n the pnxl action Inalget. These Htandarvl co«t«, 
used by the cost, accountant lis nieiisures of efficiency, are haae<i 
on ttw^ projectol volume of pnKlta tion* not on past records, 
Through these siaiidanl coats, and budgeUMl details <iif prcwluction, 
budgetary l ontnd can lie effet^UKl* 

The Budget of Trading Stocks i an leKl by wholonalers and 
ndjiilers. based on an estimate of annual requinuncnta, involvet^ 
aliV) the f»repnration of monthly, wtHdily nr even daily sales 
budgets, depart men tally. Itimsl on these estimaU^w, buying 
limits are notiiicMl to the departmental buyers. M(mthly, weekly 
or even daily fttatisties pnivide the neressarv ijifoniuitinn fi»r 
budgetary control, by pn^stmting details of plunned and net ual 
figures. Often comparative figures for a fuvvtouH fwriod are 
includcHl. 

Expense Budget^ -'rhe budget of e\fXfnH»,s enables the manage- 
wont to set up standarri costs or ratios under A'arioiis sec tional 
headings, e.jj. a^lvortising, st-dling staft, delivery etc. VV'hen 
pro[»erly contnjlled ufH>n detads alTurdwl by regular sbitistical 
repi>rts any excess iK^ytmd that warraiited hy the volume <*f sakiw 
wouM call fur inquiry and curtailrmatt of futwits ex<'esses, except 
in far as changt^l conditions nwessitati? them. Usually the 
|x^rcentagi^ or unit costs under each heading of ex{Kmi!K) are 
calc.ulaUMi by the cost dcjuirlmofit, and suitable statistical rejiorts 
can Ih» pn^pami. 

Co*ordlliatloo should la* arrangcxl betwetm all diqxiTt' 
menta, to ens\irt> the c[om\sI w^ilisation of all biuig(?t« as a 
wh<»lc. In addition to internal facbii’s, it is often lux'oasary to 
obtain much information fnmi outside. It is the duty of the 
HtatisUcHl department to co rqierate with all depart. menta by 
affonling useful statistical information, and with the ailtniriiS' 
inittve officers by prefiitring such refayrtsi! os will enable them to 
keep in close touch with data nec<?Hsary for cuntroL It is not, 
him ever, the t\^(x»n&ibi!ity of the dejfmrtment to prefwiro the various 
budgets. The biulgets are seldom rigid, and being merely care- 
fully plaimt><l estimates, may lie imxUfied when eotiditiom*. 
iKHx^iUte this counx?. The nml ubjiM.‘tive is general efficiency 
which is the foundation of profit earning. 
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Tbe T$im of iitiitisttcAl reports de|>onck targv^ly on tbe method 
of prtjaentation, and t W» in turn depcmda upon the ability of the 
exeeuUre offieiab to use stntistios. Some can undeietiaiKi ujkI 
prefer textua) or tabular rei»orta. others appret^iato belter 
graphs and diagrams, and the statistical department should act 
Bceordingiy. 

Bosinett Forecasting i>s not so much the cstiniation of ini^rtain 
figures of sales, prcKlm-tion, pndit^, eb\, as the analysis of known 
data, internal and external, in a manner which will enable policy 

U' (letermineti to im’jct pndmble future conditiouK to the bewt 
advantage. 

Two as|K*cts of bui^ineMH forc<^astirig ariae : (//) tlie analysis of 
jwi«t coM<litionii., (/#) the xuia lysis of current conditions in relation 
lo a probable future tendency. 

Historical Analysis sbr)us the course that luisincKs hits follow CH.I, 
(,)bwrv<*<l in the jirecc'f.ling chapter, there is value in know'- 
ing tlie exUuit of seammal variations, loiig jH*riod tnmd, and 
cyclical and e.rrutix fluctuations. I he ci»ursc» and extent of such 
inovcMients an? usually tnon? clearly swn when grxifihie metlKMls 
are utilisiNl. 1die utility r)f statistical analysis of variatiouR and 
tiend fijr pur|»oM*s of luisine.ss fnn'casting will lie apparent. In 
the interprt?tutiori t>f histiirical analyses, however, c‘are inu«i W 
taken to consider any new fax'lors all'ecting ciim'nt conditions. 

Analysis of Current Conditions will often rt^veaJ factora 
influencing husiuess in a certain direction, and in many eai*e» the 
eftevtj% are nuuisuralde. Kxainples are new inventions and new 
tiisx'overiea, or develojunentxs in publixr tastes, xill of which have an 
im|Hjrtatit lx;aring when business forLu astiiig is alU'mpied. Such 
factors may alter sequential chajigen observer! by historical 
analysis, and coiimjuently an^- new influences should Iw l>orne 
in mind wlven arriving at concluaioiis or when attempting t-o 
forecast the jirobahle coiifm* husim,^. 

The Business Index or ‘ Barometer is one of the mo<(l4?ni 
dexit^es for assisting business men lo follow the tnuwl, cyclical 
mox'ementa and sbort-tiino oseillations of data, and if careful 
eonaideraiion is given to all currenl conditionH which may influcmxTi 
buainm, it facilitates various forma of bitsineas forecasting. It 
may take the form of a tabulation of index nural>oiw over a period 
of years, t»r, a« is frequently the case, thesi'' numtera may be shown 
in the form of a graphic chart. 

An index of this type may refer to general conditions of trade. 
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production or finance, or to a {larttrular trade or industry, or even 
to an individual bw#mc5«». One of the hmt known examples is 
the Board of Traile Index of Wlifilenale Prices, an index based 
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formerly on the ja^Hnnctric mean of the changes in prioce of 150 
(x»miuoditics, but simT January 1035 on 20<>, and Umj base year 
is now 1930, formerly 1924 (see Figs. 67a and 67). Other notable 
examples are those of the EcomomUt and the StaM, the latte* 
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being baeed on 45 commoditioB (19 f<x)dfttufr» and 26 mw materiid«) 
grouped under aix bendingw. 

ExampleH of tabuiateci index numbers are given in Figa. 93^ 67ii. 
iukI 97. Fig, 93 ifi a table ahowing •*' Quarterly Index Numbeta 
of Pnxiuction/' Fig. 67<» “ Imlex Numbera of lVk?oa and Wagea/' 
and Fig. 97 Finan<.‘iai Statistics relating to Bank (learingSt Money 
Rates and Index Numl>er« of Priiej* of Stock and Sharea, The 


QUARTERLY INDEX OF PRODUCTION. 



corresponding graphs t»f tlie,se, ahown in Fign, 94, 67, and 80, give 
a rc^adter view of the inovcmenia nK^ordcMl in the tabulationa. 
Theae figures art? n^produood by kind iXTinisMioii of the l^mdon 
and Cambridge Economic Service, fn>m il« Monthly Bulhptin of 
April 1936. 

It will be noticed that in the graph (Fig. 94) the index numbers 
representing the ph;^*>dcal volume of f»roduction are plottefj 
quarterly, from wiiick the fairly regular W!»aaoiiaI (iuctuationa in 
coal production are clearly brought out, and at the name time the 
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gonenil long pentxi tremi oan alar> be observed. The second curve 
on the graph, which refers to the ferrous metal group (con- 
amting of pig-irem. steel, shipbuilding and railway vefaiclcM), 
doeii not exhibit a seHiif>nal oscillation. Tbe trend of variotis price 
indicia is seen in the graph in Fig. 67. 

I'here are a nurnUfr of differruit organisetiona issuing rt^jKwla 
and charts ndating lx> general btiHincKs eorulitionB, and to H{)e(nhe 
of biiHincH-s an<l finance. Not all are boaiKl on purely 
8y«U>matic data, hut also tijam aupfdeniontary inforniatifui 
obtained from ImnkerH, manul'aclunTs and merchants. Many 
banks {mhiish statistical n*f>ortw inonthiy. an*! indic'ate various 
aapMda of liiiaincss outlook which aix' \aln;»hie. as inucli inXonn.i" 
lion iH available to thent on actiiul c(uulitioiis atul Umdencics in 
important iridiislrioH and lines of iMiwiness. IVtails of jmblishefi 
KtatisticH are given in tin? next chapter. 

Not all huHincHses follow ih<‘ genernl treiul. and cons(»f)ucntlv 
x*ariouH " haroincters '* dealing with iin|Mirtant iridnstries and 
particular ty|H^H of priMhu t preparwl hy various organisations 
and trade journals. Mik Ii information of this tyjx! is puhliHluxl 
from time to time by the J»ndon and ( iimhridge Ec(»nomic Sen ice, 

A husintwa index gives a gem-ral vievv of ciuiditiotis that have 
pasKc*iL anti although husiness forecasts hastsl on it may often l>e 
faulty for varicuis remms, or may Ixt intlefiiiile in various rt»«[HK ts, 
when jm'parfHl in the light <d currtmi tonditions and livnds, a 
fair ndtaiU'C can In* plat <^1 u|«in it, prttvidetl the lUHesjuirv liniita 
tions an' untlerstmwi. 

The Uses of Index Numbers in connetMion with various corn- 
menial prohlenvs both i>f a general nature and of individual 
incliido : - 

(^j) (tuidaneo when t'onsitlering sales campaigns. Indicationfi 
of riaiug prices and improving gfuroral pn>s|x?rify niriy load 
to a de<'ision to embark oti a s|.WHdal advertising acbeine to 
in<?n?aae turnover or to intrmluee »4>me ne%v article t<i the 
public at ft favourable time. 

(h) Guidance (k» to the advantages or dangers of making bulk 
pun'haaes, «ir forwanl contracts having regaitl to price 
teiidendee. 

(r) UutdantM^ in regard to tbe odvhjabtlity of embarking on 
heavy capital mvcHtment in plant, building operations and 
other forme of development. 

(d) In the case of the Cotft of Uviug Index, thia aflforda 
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a8«i«tance in d«aiiu|; with [iTobbrnB, partkularly if 
ttJHKl in conjunction with inforniHtion coiie<»ming current 
rdUw of waj{T^ paid in other ccmwnris and indu#tric». The 
retontiou of suitable omplc>ve<^», fin<i avoidance of the not 
inconaklrrable \<}ns cauHfjd hv }a^v v hilwiir turnover, may 
enauml by opf)ortuno adjuiituicnt of wage miea. It t« 
aUvaya U> an employer Hflvantagc also to have a eon* 
tenlwl iHTBoiincl. 

The t’ost of IJving Index Xiimln^r, and certain other index 
nundKTx ofta ifdly conij)ik^<h will he dealt with further in ani>ther 
chapter- 

interpretation of Statistics. It Hiil U* appanun from the above 
disi u.Msion that idiilitv to ir»terj»ref .siaf tstiraJ arialy^’w and n‘f>4>rt>t 
is an important feattnv of inanajicntent , attd cHsential to 
able fon'casting, It is the duty of the slulisticai depurtmeni to 
pn*pare and present tin* fact-^ in the most api>h>priate manner, 
hu* it is an evpially inijwirtant duty to indicate the mom important 
conehisiiuis ih><lu<‘ible. 'this iuter|>mt,ati(Ui is vulual>}e to tlm 
business ext^ruitivc*, even th<»ug)» he may, ami often <Um»s, ol>aervn 
/nldinonal interpmtations or even imsidii ations. Statistiew arc 
the key budgetary mciluHls, luidgetary control a!}d bnsincRM 
forecasting. 

<^l KS'TIoSS 

1. What is meant by bud^rcaarv fontrol in a buHines.'t f Diimu/is 
the view that the two chief ihiiii's tocHtimate urt^ the futun* prmluctton 
cost aiifi the fuliin? idling price of tie? gmsis. {hmdon Cfutmhtrr of 
Cottumree.] 

2. DernTjU* s\>urcos< of ^taiisticnl iiihirinat.ion on the comlitionM of 
any industry kn(‘wn to you [London CfmmLtr of 

3. Explain what is meant by a '* moving average/' The folfowdng 
index iiuiid>er of wholcKalc jthci'n is (pioti>«i from liMKi to lU2!i. Show 
how to olitain a siiUK>lh curve indi* atiug the geiuTa! moveiiumt of prir^. 
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4. State the different statiaticat methods by which phenoineaa at 
different dates may be compared. {IfWffKmUitd AeamnUmit 

5. Giv<m the monthly statistica for tlie ten paat years of ^e salea 
qonittiiies of an article with an inelastic demaml, how would you fmnm 
an opinion of tlm results of a current year act the serrate *^manthly 
fiirures for that year l»e<;amc gradually available? {IneorporcU^d 
Aeemnta^Ua {Final),) 



CHAPTER XX 

PUBLISHED STATLSTieS 

Theik Intkbpretatiun and \'aU!E 
* 

It liiii* U’on montionf^l prevK>uslv tlmt much ufiefiil BUtiftticaJ 
infomialit)n for lniHineH« may k' ohiaiuetl from external 

atvi in partiiular fn>ni puhlklKnl In iiaing 

such HtatistiuH it i-s to umierstanrl what they compruse 

in eiich so tiiat pn>|KM inferprt^taiion r>f them may l>o marie 
k^Am* aftplying t)uMn for bnsineiiM puryx^ses^ ( JcnerAlly itpi*ajkii)g^ 
it is prokibK' that manv busitiews men tin not realise the value 
of ptihlisherl statislh ftl refinrU. am! fail Ui take the fullest 
mlvantHge of them, notwithstajviing the valiiahlo tuforirmtum 
which can he T4t,iliscf! in varirms ways. Sorm^ of the piibtkherl 
statistics will now k'. l>rie(ly considi'rtHl. Kefeivnct^s to others 
may he fonml in the .\nnn«l thiide to t’urri'nt ttfhcial Stulisties 
pubiifthed bv H,M Slatiojierv Oftk'e, 

1 . I'EVSCS Hkh>rt>5 

The Census of Population. - This has l>een taken every ten 
years since ItMU, but is now to k* taken every five years. The 
Unitrxl Slates Census is ulsu flm'nnial. 

Tlie forms or quest inmiaires rr,*quinMi to k* filleri in for every 
dwoUing affonC when completerl, inforination to every 

person at the particulardate uamwi, vi'/- : namr^^relalionahip to the 
lioui>»elioiiler, ag<?. sex, civil condition (niarrieri, single, et<',.). 
birthpla<*e and nationality, numk^r of childixm, yienKmal o<xnjpB- 
tion, industrj' in which employwL and particuluns of yKjrsom civer 
14 not following an (x^ upation forpndit. 

The Value of the Census for govennnental pur|K>srts, kucI> as 
local government, old agi^ pensions, rxlucational ffu^ilities, funiiing, 
health taaiu^ra, eU?., is great, hut it is also important for the 
manufaeturer and trade distributor, imismuch a« considerable 
informaiioD m given abemt erm^uDjers, their distribution ami 
o(^.cupation«, the uUlity of which will now be summarised, 

1. Dmaity oj Populatum by Arm^.--M the Report 

m 
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the flmirihuiion of j>aopIe, the cierwity of population in 
variotiA can be AHcertain^. When uAing totale for vaiioua 
t«>ivnA the liguroH relating to euburhM and mljacent placea may 
have to \m extnujted and included U} obtain cfFiisctive totub. 
From this fjimntitative marheta can be eHtimaUxl by producera 
and trade dwtributors, wholeafile and reitul^ for the purpciee of their 
marketing organisation. 

The large distributor can plan for a suitable immlKur of salea- 
men for <lefi»cdy and spanwly popuUted areas, and the disjK)aition 
of area depots. 

Halch rpiotas can be alhx’atetl either on a general per capita 
caleulntii)!!, or, os iimy Ix) iie<‘essHrv for «4nne classes of gwxls 

ladicH^ and chiMreira wear) (»n the basis of the nuinlKsr of 
females, of children, or of age. The stalistu's afl'oni the requisite 
information in the various list** pnqainMl. 

2. Type of f'omvmer, — The occufiatitnial distribution 
lists <»f the i)Oo[iile, by profewiiona, trades, etc., over towns an* I 
areas, will give s<une guidaru^e as to the pTt)bable pimdvasirig 
power, Thews statistics comhined with Ministry <»f Labour 
statistics f»f wages are partituilarly useful ft>r hn'/dised iMlvertising 
and selling tKmqaugns, luul for planning distribution acconling to 
likely demand for coinnuxiities in various an^as. It is a great 
help to know nunilK^r and quality of art!a |x>pulation when 
estimating ]H>toniial demand. Family bialgct inve**tigritiotis may 
«4^rve in a similar manner. 

3. Amihbility of Uifiour is diHck)sed by the occupational lists, 
whi*‘h may lx* of value to tlie pro<lucer when tiwiding ujwn the 
hxrality for his factory site, 'fho Jnliour supply lx>th skilled and 
unskiLUxi is as inqxirtani as proximity to supplies of raw' materials 
and traiisjK>ri facilities. 1lie question of futujt' labour supply is 
coveml by the age statistics, and the nurnlwrs of male and female 
workers probably available is tiscertainable. Not less important 
ii» the numlx>r of employers in an artrn likely to Iks competing for 
lalKuir, a matter wdni h !ua} aflVx't wage rates if the lal>our supply 
is limited. 

Thf Strength of MatLrt^i. - The^ large pnxiucer may utilise the 
occupational lists to find the numbrjt of traders (€.g, retailers and 
wholenalers), in his produ<?t in various districts, this being informa- 
tion which will assist him in organising his sales campaign. 
8|xHda]iM<H.i advertising suitable to the general type of industry 
and labour in various areas may be arranged from tlm same 
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information. Tendency to decline or increase may be revealed 
in fiome areas, and tlie extent of change, if marked, should be 
allowed for wdien reviewing aulea efforts. A rapidly growing town 
should show increasing ptirehasee of a large tii^tributor’s goods. 

II. PRU'B iKDKX XfMJiRJtS 

Day-to-day prit cs of raw inateriaia and niaiHtfacture<l pnalunia 
ore readily available from various sounds, but fi>r the systematic 
Ktudy cif the Ircrnd of prices index must l>e usdMi. 

IikIcx Nurnl)ers art* ciilriilatiMl in scvemi ways, the thief of 
which luiA t* U?en (ieinoustrHted in ('hiif)ter W. Stuiie are based 
on geoiuftrii’ averfiges, others on arithmetic avomgesi; then? 
fXTV several methiMis of weightin;:^; an<t diflerent basics an* usetl. 

I'h*- t hief featum*^ of tlie UoanI t»r Trade Index XumlKsr of 
W’holesale I Vices are dealt with Indow as KUpplernenfary t-o the 
jafimeral n>marks given in the prr‘vious eliufder. 

Board of Trade Index Number of Wholesale Prices. -The prieo 
relfitivt^ an? ealeulat^Hj vin the Chuin />*tfyc MrOuxi. The aggntgiito 
index lunnher is obtained by taking the <»Vono/Wc of 

changes* in prieea of iftM) i'<>rnmodities. The base year is HiJlO, 
Imt formerly v 11*24. 'Hio advantage of tlu? gcNauetric average 
k that it n<»t give undue weight U) extreme prkt*H. Average 
irnfMirt and exfK)rt pri<xj:4 arc? uned and the data rfdato to avetrago 
prieew for the month pn^etniing. in »oine eciaes two or more 
quotations are nvemged to <»btain the price of a rximrncHlity. 

’The grmqvia of items includc*d an> : - 

(i) CejmU. -\Vheat , lioor. brxtad, barley, oatmeal, 

rfiair.<*, ri< e and tapioca. , 

(ii) Matt <md " Beef, mutton. |)ork, bacon, eggs and 
fish. 

(iii) Oihf^r Fiwjth. — Milk, butter, ecx'onut oil, clwH?«e, 
potabxj#*, onions, apples, oranges, sitgar, tea, coffw?, eocoa atwl 
tobacco. 

(iv) Iron and iS^c/. -Dig inm, wrought iron, steel, and 
rolled, forged and similar steel products. 

(v) Coal.— Ten items of export, household and navigation 
coal. 

(vi) OfAer MrlaU and Jfwrali?.™ Peimleura, copper, lead, 
tin, xinc, and nickel. 

(vu) Cotton , — ^American and Egyptian raw* cotton and yams, 
clotbs. 
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(vlii) IfoaL— -Raw wool and yam», wool rags, tops in oil 

(tx) Other TexiilM, — linen yania, raw silk and silk timum, 
raw jute and hemp. 

(x) CkmnieaU and X'heraicalB, tallow, Hnaeed oil. 

(xi) MmeUnneom — Paixsr, leather, rubber, build- 

ing materials. timlMsr, bricks, stone and glasa. 

A mlaaflification of the non-food grou|)s is given under Uio 
following headings : — 

Industrial thrsiucfa (excluding fuel), Basic Mati^riaLs, Inter- 
moiiiate Pnaiucts, Manufactured Articles and, separately, 
Building Materials. 

The weighting is effected by taking o^iditional quotations in the 
grouiM pro|Kirtionate to the im|M*rtan<xj of ea( h as deterniined by 
the 1030 C/ensus of Pnxluction, ordinary weighting not Iming used. 

The chain base rnetlcKl, eaidi price calculabxl tis a |>ercontago 
of the figure of the prtivknis year, has two advantagen ; (<i) 
current eomtnercial needs are aerv«d by making comparisons 
lK>saible with recent conditions, (h) substitutions in coaim^wlities 
or grades <?an Ik? made when one is no longer in demand, without 
disturbing the? sequence of numlit^rs. This is |>os«iblo botause 
there is no dcpemlence on a fixetl year. 

Besides the aggregate index iminlwr, one is calculated for the 
first three gn.ni|>s (fiMwls) and one for the rt^inainder (non-fotwl) 
gn>ups. The Index is publishcHl monthly in the Board of Trade 
Journal. 

I'he tli.mdi'antoffe of sucfi an index numlmr is, that although 
it shows the trcnid of prices, it is nothing more than an 
appn^ximaium which is not eondusive. (V^miiuKlitios included 
are not neccvasarily equally available, consumcnj or demanded, 
nor is any wtparate signifi(*anco shown for quality and griule. 

Other Price index Numbers, 

hVofwmkd Ihiblishisl monthly, IwstHl on the un- 

weighted g«H>metri(! average of changes in pric^ of 68 items, and 
shown a« a jj^'rceniage of 1913. 

A fortnightly index of sterling and international prices, as a 
]K»nN(»ntage of Septeml>er 26th, 1931, i« also pitblishcHl. 

(SauerhejrJt) Indr^, published monthly, is an un- 
weighted average of |>eroentage changes in 46 items, the base 
being the averages of 1867-1877. Tliese index numbers are 
sliown in Fig. 67o, but it should be noticed that they have betsn 



msmwm statistics 


m 


propcxrtioiiately Uikmdmtd to {lerc^etniaj]^ of tbe 1924 avermi^ by 
Uie andCambridj^ Ecxmomio Semce, by whoNie pmn^mon 

the table haa l>een reproclum!. 

** Finanmil Tivm ” Index, publmhed nifuiibly and weekly, ia 
baaed on 75 eomnwxlities. For the monthly itwlex the previous 
year ia the baae ; for the wty^kly index it ia St*pternljer , 

Time^ ** Index, published on the lirsti of each month aiiu^e 
1920, la the arithmetic average of changti^s in pric^ of about 100 
iteim m a ]M?rcentago of the average for 1913. 

Bf'HterA huUx of wholesale prices daily in the weighted 
ge<mu*t ric averat!*? of pritxja of 21 primary t'oinnuiKlitiea including 
metals. As it is u world pri<^ index tin* weighting is ]>ro|K>rtional 
U> the important ^vf the gnuifis in international trade, vr/. : 
w<‘ights ill brackets, wheat (I7i. ric4.‘ (0). niair.4^ (5). sugar (9), 
coe»>rt |2K (opra (2?, ja^pper (1); cotton (14), jute (2), Iwmp (1); 
gold (H), silver (4), copper («1), tin (o), lead (2), sjadter (1), linw>c*.d 
(4), ground nuts (3), jioya (2); ruMa^r (5), iithelhui (1). Btiiwes 
Sf*pteinlwT IHth, 1031; [niblished kiihx* 1033. 

nf Ai/rirulturf^'.H Jiuhr f>l prims of agricultural 
}>ntducc. published monthly in the /lgnrM//«r»i/ Marhit in 

the weight^*d arithniciic average of the |>cr<‘entago price changes, 
iifhown t\a fvc^rceiitage?^ cd' the corrt‘.«pmuling month I9II d9I3, 
'Fhe wivightcH an* iu*op<»rf innate to the values determined by the 
Agricultural tVnsus of rnMiuetioii, l!>0S. 

Mhmtry of ItHtnl Ffxxl hukx is publishcHl monthly 

in the 6'o>/b' as a subsidiary to the t.’ost of Living Index 

dcssoriUHl Udow. 

7’lu'. method of con>tru' ting an index niijid»er haj^ aln?aciy lajcn 
describexi in < haptcr XV', and the otiicial and other index miuiWa 
are shown in Fig. Vila, and in the graph in Fig. 07. 

Cost of Uving Index Humber.— rnlike the index numW juat 
dcacriboil. the (Vwl of Living Index Xmnlaw in bai^c^i cm reUil 
pricea. Tfu^e prii'ea have little ndation U» the wboh'twUe pricoa, 
for retail price«* vary mucit ].iK>th l^etweeii one part of tlie country 
and another, arul in individual localities. Different coni^idcratkjaa, 
therefore, must enter into its compilation. 

The Miimiry of l.^lKiur Cost of Living Index Numlvor publiah«?<l 
on the l«t of cadi memth i« intended to mcaanns the average coat 
of tnaint^iiiing unchanged the pn?-war standard of living of the 
tvorking elaaises for the specific purpose of asetirtaining what 
incitMUO has occurred. It is in the form of {lercentago ittrrmjm 
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over July 1914, The index nuinlxsrs for the years 1931 to 193 
are shown in Fig. 67a, and in the graph in Fig. 67, but these figure 
are given as a ptrctnla^gt^ of the average 1924 level instead of onl; 
the inern^ast?. 

No Hllow‘ani?e i« made fur any rhange in the standard of livin; 
sinee iM’sfcrre tho War, aiwl no quettlion of the ade<|uacy of tha 
standard in constden^d. 

Tlie fowl of living variwi as Ixtiween fatnilies in pre-wcir ytl^a^« 
an<l that obtains Iti-day ; ali^o the alloj^ation of cxfH*nditur© o» 
difierent items necensarily differw Ix^tween one person am 
another. Coasetiuontly the inc om'^A in cost of living is expreaset 
n» a |w>rcentage ; for such a purjMWMj it i« ( lear that ilie faires 
firacti<^it) ralcvilation can be <mly a reasonable general avoragt 
Fiudors that o|HTat.e against the justness of the Tost of Livin- 
Index Number an a tnie burti.s of comparison are ; (u) \’aryin,' 
prices and unequfd rates iif change (if indix idual commoditie 
UM^d have cauHcil variations in the amount H|M>nt on emdi 
(^) changed earnings have resulted in a higher standard of livin; 
in very many cast's. 

'rhe ('ost of l^tiving Index has Ihimi tiscni largely in conrMxdioi 
with wages negotiations. Since 1914 wages have l>f*en inen^aae* 
in many irwianees on the ba^sin of the ('OwSt of Living Jnde; 
Number; in aeveral induKtrios changOH in wages paid take plac 
ftUtomiith'aJly /ua'ording to a aliding sc ale governed by the Inde. 
Numl>t>r ; and in many instamais in n^rent years it has boe? 
acM'OjJtiHl as a basis for de< iding n:*du(*tions. 

The Ob}ectlons to the Cost of Living Index Number may b 
summnristxl as follows : — 

(а) The 1914 base is out of date. It is claiimxl that a no\ 
rompndien.sive analysis of working class household budget 
hhoukl bt^ mmle, as present day distribution of wage 
ex{iOnditure is considerably change’s!, and the weighting ' 
of items netMis roviaion. (A special enquiry to oollec 
new data for revision of the weigliting and content of th 
index nuintKir has tieori announml.) 

(б) It fails to allow for detinito eliangos in the standard o 
living. 

(r) Its use for the wl just merit of wages U> correspond wit’ 
pu^(^haaing power of money is felt only by the lowc 
grades of employees, ami that the higher paid employee 
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puffer u dimittutiofi of real the index w not 

It^|>lt'?^entA^ive of their sitandanl of li\:ng. 

{d) It failis to itK:lu<4e lertain luxuries uhieh are now widely 

(f) The moTiHHi of e»imp4latu»n overntateK the |»enH‘nta |50 
iru*n*a4^e <i\viiig to the faet that as certain eommotiitie^ 
ht‘coino de.ijer less of them is bought., and iiion? iet «{>ent 
on rehilively t lieajsT things. 

(/) Aliowiinfo sh*>iil(l made fnr the iH-ndit-' of jiuhite mKdal 
Heivicos Mliivli has.e considerably situe 11U4. 

The Uses of the Cost of Living Index an* < hieily in connerthm 
with wagi'v ;t>ljust nirru^. It M'fves as one form of uveasuring the 
pun ha-iiiL: is>\s<’r of ioonew tnlier as[M*<(ds an* ndhrmi to tm 
)in».n irer page. 

The Compilation of the Cost of Living Index Number.- A 

\\cigiited anthne tir uscmjLjf us<.*d and ilu* lteiu> inchivh^t an* : — 

Fuitfl, vW,: nniUon. b>ts.oii. ti^h. tlonr, hr»*ad, potal<H*H. 

tea. s'lgi-."’, inilh, l»uH4*r. margarine. < hees<‘ and eggs. Fruit 
arwi vegetables are omitted, as they \ary so greatly b<ith a>» to 
prkes at id .supplu^s, 

Prit es an’ i^btuine^l from o\<?r t»on towns and viilageH. and 
re)M>rlrt of pri' < s n.-^ed are obtaiiKsi from mv^t oOtXt ndailen*, 
Weight ed Hveragi-s are used, liu? weights being b;is<sl on 
averagi' e\|j< ndit ure aseeriainetl fnan iltli wcabing rrhiKA 
budgtt,^ by the Hoard of Iradr in l‘.in4 Xegiigilde ehaiigo 
«M'*o\irn*d lx*l\seen i!»o4 aufl I Id 4, 1 lie base ye-tr used. 

Ikf ht. l>etaiU are mi j plied by town clerks of the prineitml 
n»uns, MUpph’inented by other njnuth, and inehnie both rote 
trolkvl and de eoritroilnl p*nt^ 

/ Ve/Zoaf;.- ' I O' hides . niei/> suits and ovon ^aits. woollen 
and cotton nmterials and garments' (onb r and nmier). luwiery 
and hiKiis. all eliiejiy ndattvelv low grades. Pnees aro 

ohrainefi from about .'inn rtnaileiTK in alKUit sn towns. 

Price T>')ati\es for ea4di ^notation are wurked on the ehaixn 
basN* nielluKi. and tiien a weightc^l average is taken. 

Fifd and Lvfht, ^iz.; coal. gai*. oil, candlcv* and niatohejii. 
iVicejs art^ obtaim’^l from 2a to 3o townjs, an average of eaeh 
is taken hy totalhng the ejuotation.*; and dividing hy the number 
of items, A hxed, not a chain. Iwm* in uswL The weigbta 
UftiMl are co*d <b giis. 3, otlier items cominned 1, 
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Other lUfm, viz,: noftp, mida, ironmonforr^ brashm and 
jjottory, tobacco and cigarotie«, fare«, newnpapcfra. The prunes 
are obiaine^t from rc^tailers* and pubiio announcements, Thej' 
<lo not affetri the generiil figure very greatly, 'j'he |)errentagea 
of increase arts averagtxl and worked iiiU> a waight^Kl average 
on the fixtnl base principle. 

A (Combined IVeighted! At^erage of the five groups is then 
<^alcuIaUH'h the weightn u»c*<l ln'ing : Fwxl. 7J : Rent and 
Hates, 2; (’lothing, H ; Fuel and iJght, I ; Other Itcmia, 
t.fi. the pen?entage incre/ine for each group is inultiplitHl by the 
state^l weight, the pnxIiKds totalled and divide^^l lny I2J. the 
Buni of the weights. 'f‘he omitted iteni.s an* w) simill that they 
would not affwt the general average appreciably (hoc p. 104). 

III. WaOK STATtSTlCS 

The priiu ipal statistics of wiigen are lbo.K 0 published monthly 
by tin* Ministry of Uilxjur in the l/itnyur tkizrth\ aiid annually 
in the AbMract of Udumr SUifi^dc^ ftyr iht United Kin/fdom. Below 
an^ the more im|>oriant maltiMn eoveml : — 

(1) IVincipai changes in nvt<«i of wages ptiblishod month 
by month. This table gives dot ailed particulars of int^reaBas 
and dcHrottiios in raU's of pay in each irulustry and district in 
the UniUnl Kingiiom ; the <iiito from which the change tot.>k 
cifTooi and the <'lasses of workpeople afl'in'tofl. 

(2) The above data an^ to pnwnt an annual summary 

showing for a series of years : (a) TJic nuinln'r of individuals 
who have aftected by wage changt^i*, S4*fniruting thc>se 

who have luui inervases and decretiscs n^sp'^ lively. (6) The 
estimutml net w(*<‘kly amount A)f < bange (incriMse and decrease 
m^paraloly) cau.'»(Ml by the alterations in rates paid. 

(3) I'he weekly amounts of changt.» in wagtjs due to rate 
changes but aiifdy.s<Hl acconiing to the metluMl under w hich the 
changes Usuk place, viz,; (^ 7 ) By Mediation or Arbitration; 
(6) under Sliding Scales govenitHl by (ij <!o$i of Living, 
(ii) iSelling Pric?e« or Trix mls of Iiulustry ; (r) by Joint StiUiding 
(’onimittoes ; (d) Vw Direid Negotiation. 'Fhe table is prepared 
in sections for different groups of industry. 

( 4 ) A comprehensive table slu>wiag the relative level of 
wages for (wiiilt workers in a large nundx^r of induairies, and 
in many cases ginng this infonnation for each grade of 
occupation separately. 
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Tb© MinMfcry of Labour Index ih bjuiod ujK»n chan^ in mtets 
of wagea in 32 indtiatries uaing a weighUHl average for each date, 
exprwted m a |)erc©ntage of the average* for 1924, The Index 
retiteaenfa the average i)ereeiitage incroiiise in weekly full-time 
wagce generally eompawxl with July HM4v 

In addition to the aliovo, rejKirta on general iruiuirM^ into 
wagc^ and earnings have been given, showing, for a very compro- 
henaivo li«t of industrice, the average w<H*kly eunitngs of work- 
|)eopie. S<?par?de lists deal with male and fcnmie w'orkew’ 
earnings, 1'he rejKn-ts are bami on returns made voluntarily, 
iuit ixro reganltNl hh rtia^onably representative of average earnings. 

I\'. Statistics or Ttuuk 

The External Trade of the United Kingdom. are 

|)ublish(Hl otKcially by the Hoanl td* Trade. J'hev aiT? issued in 
<<ni^ide!‘uble iletail montldy. and suinniaiwd in a futlJiy publtea- 
tion entitl^Ml Avnnal tSialrment of thi, Tradt: of th^. IJintfd A'ni^>ra, 
in four volumes. The infonnafion is ns follows : 

(fi) foruinoditioN imiJoH-tMl and rtM>xjM)r<e<i, 

(/;) OimnwKlities cda^usifti^l by countries of cuiittignment. 

ic] Exports < hiSKifitHl by eouijtriej4, 

(d) Trade with each count ry^ and tin? exj«;rts and im|K)ris at 
eiu h port. 

ijuaniities and valuc?s are given. Jn conriwtion with the 
latter it should lx; obsc^rvcnl that ex|.>orts are biiMsi on frix» on 
boaiti (f.r>.b,) v'aiues ; i«ijw>rt^ values include cost, insunince and 
freight c.i.f. v-ahies). 

The. ShUifiiicnl AMrart for the United Kingdmn, issued annually 
in August, gives exhaustive statistics i>f tnuie and shijiping. ami 
detailed commodity ri?fK»rt». and shouhl be consulted by all 
students as a guide to mefluKis of const met iiig tabnlutions. 

The primary data for th#?ac Ktaiistics ajv? obtained ; (ci) For 
Export^y fixiin the statement of quantity ami value compulHorily 
supplied by ex|)orterR to the customs officers. Shi|>« are |>enintt4xi 
to leave port only when all cargo on lioaiti has Ixsen w> a<‘counted 
for or ** cleared/' (b) For Imports, fn^in forms coinplei«*d before 
goods are passed through the cusirmis, i.r*. Iwfcue they are hamiled 
or are assessed for duty. If prk*es include deliiwy chaijfes, the 
value is adjusterl for the trarfe statistics. 

The following facta should be note^i ; — 

Goods landed “ in bond ” ami iranabipped at tbe aame, or 
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anotlu^r are excludinl from alx>ve totals, but art? included 
in lb« total of *' g*.moral ’* im|K>rtx and c\}K>rt«. 

Uo(Klm kiidt^l, whiob are eventually hhipja^l again, an? de<dured 
aa of fondgn or colonial origin, and fall into a hCfMirate total of 
gfKxlH for re-cxjMulAtion/’ am! tiudr values am usually gnrater 
l»y the coHtH of landing amt hamIHiig in this country. 

(SrHalM fur nm or coimuinfition in ibe I’nitcd Kingdom, ami 
exported gmxia wbich have iHieii poxiuecd or ifi ufiy way pnK'esKC^l 
in the country an? xvluvluled under ** Sftfrial Imports and 
Krpf/rts.*" 

Siatisiit'N of criinmcxlitM s arc rla;i.silk*d under the fr'llowing 
headings for l*oth imports and exports : ^ 

(i) F<kmI, rlrink and 

(ii) Itftw nuitcrial.H and materials mainly nnmiinniarluriwl. 
(Articles which are the liniHlicd prodmt of (uu* [jns'css or 
industry and UsHune the raw mutorial of aiauhcr process of 
nuinuffu’tum. ejj. pig imn, yarn, rcfltual oils. c?tr., am nut 
iru lud(^l here, Imt arc cdfiostlicd in the group :b) 

(iii) Articlcw wholly or mainly uiannhu tuixsl. 

(iv) UmdaHsitied, 

Jmhx Xurnhitfi ($f I'o/amr and Arxwfjf. Valur oj Extmml 
Tnidi, arc publishcil quarterly in the fUnird of Trad*: JonrnaL 
The K'uh^ year is 1 U30. 

iinlttnrr (f l^af/mrnt< of tfu I'nifrd Kitojdum. d'hc (Joard of 
Trade gives an annual estimate of the <*ountry's iHdance of trade, 
taking into acemmi " invisible ’* exports ami imports, ix. those 
items whii h am not e\pnrt,s and im|v<»rts of tangihle gi«xls dealt 
with in the trade statistifs alrcniuly des< rilMsl. 

Kxamplex t»f fririsihk EApf>rls am . to) shi[)ping sen ices, 
(/>) investments and loans abroad, (r) eommissions teamed fn>m 
|H*r»ons al>roa*l (tm aoertitanee enditx, hill disu-ounting, insurant'^, 
i»rokcnJig, etc-,) and (d) tJovernment services and loam abroad fur 
w'liit'h payment is nunic to the (bivcmnient. 

Kxampli>a of Jnrisihk Imports are similar to those given for 
invisible exports, but in the reverst^ din^otion. t.g. intereat payable 
abroad on loans rcx'eivetl fnun oilier count ries, services rcndcix'd 
by iH'fjMJUfl abroad. 

There is an Annual Statement in tlie Board of T rode Journal 
of (a) the Viaiblo Trade Balance?. (/>) the Balance of Paynienta, 
whkh ittidudea the invisible ex^x^rts and imports referriNl to aliove. 
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The title it* "'Balance of (’’wUU aii«l J>ehits in the Tmnm^tiotw 
(other than the li^tiding and repaynieta of capital) between the 
Tnited Kingdom and ail Other 

Statlsties of Internal Trade.—Xri i omprolu^nsive continuous 
statiatica are ptiblis-hcd, but n moiithiy Staic!»ii?nt ot Uetail 'rrwie 
showing j>en!enUiij!:«> <'om|vtnsium 4>f sales at Milling valium and 
kUh'Ics at cost witli the witne UKuith of the junrioding year, are 
published in the Haani of Tra<i< Jovrmd /uul t he Bunk of Kn^iand’s 
Monthly ^(tiiistiral Sitmmanf, Tlu'v an* plejMtrc^d from 
<d'<rrtain multiple n^iaileni. departmental stores and <M>.oj«u*ativc 
htort's. This iiulex shows the ciiange m xalue of itJiail 

sales for Ihitairj as a whole, and fur live geographical 

(iivihhms. 

V. Financk 

'I'lu* h adirn; banks publish (Irami iai statist it s in their Nbmthly 
Beviev^s, Mofitlily lottirits ol ' < lenririgs ’ hy the |i4>ndoii 
bearing Banks are pnblis)»cd, as an* ( ht'ipje eli'ai'ings in lamdon 
and pru\ in(‘ial ('entre**. 

'i lio Bank uf Fnghind Uctnrn iq»|n*.arK every I'lnirwilay in the 
tiaily paper?;!. 

Various iruh'.v mmilMins relating to Sto« k Kxrhange jtriee levels 
are publi.‘<bed, e.g. Hanhrs' Itithx <'aleul;ik'd from 

total market \ aincs of alauit .’iim M*< nrities ; boM* OenmdK'r 1921 ; 
Af'tunrH^ J fui< s yutuhirs, tbe geoinetrie mean of price ration of 
319 securities e\pres>t;d as a larreenlage of I)c»<:eynlw*r 1928. 
Middle market jiriees in l^mdoii Otlniiil lasts am umvI; the 
iVmindV;/ XtH\s pnbbshtis a daily index; the Fimntfin! Titma, 
a wt*ckly and mortfhlv index ; the Jnvf sf*fr^' f 'hronich , a monthly 
index ImMftl on 17<i fpiotations in live groups, 

Valuable statist hs rtdaling to Bank (l^'aringH, Tn'asury BiIIh, 
Money Kates, New Capital Iswues, and index minda'rs of prims 
of Htooki* and shams nn* publishwl by the L4»rMlon and Cambridge 
K<'<inornic S^^rviw, in the form shown in Fig», Stl and 97, r<*pn Minced 
by kind {Hsmiis^ion from their MonWy DtiJlkiiu issue^l in April 
1930 . 

VI. PuontxTioK 

The SMis(k/ii Ak<traci eontAins statistics U? the amount of 
land in uae, and the yield year by year of various erf»|>8. biised on 
data coltecteil by the Ministry of Agrit ultun.* and FinheiicH. 
Annua) Agrieniturol SuttLuks an.^ published separately. The 
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R^porU of the. Jiihm Dtparimmi gives AtatisticK of the quantity 
and value of output of loal, copper, lead, tin, aiinc and olihor 
metala. Thefic are akio gummariAc^i in the Statiatiiral Abstract. 
The Textile Trades statistics are puhlinhed in viiriaus trade 
jotimalfl. VV<K>1 atatisticR are publislu^d by the Bradford (‘hamlier 
of (*ommen^. AnniiaJ Ue|K>ris and puhii^*if y ^tatisticH of various 
l^iblie Authorities (Water, Electricity and C/is) tymlain useful 
statistics, as do the ke|Kirts of the various Marketing lionivjg, 
!*ota1o€»s, Big and Milk Ibmn'ls. 

The Census of Production, — 'I’hc ofiicial census eonducteti hy 
the Boatxi of Trad*? is liiuited to manufacturing industru^H. lumiiig 
ami fiUrtrrying. building, prodijctive work of public utility under 
takings, local authoritiea and (ioveiiunent Departiiumta, 

Ccnsufics were taken in llMtT. I HI 2, 1924 and UKtO. 

The following evplanatf»ry ohst^rvatumH, ( hiefly rehiting to the 
IlKtO ( Vuisus, slxiuld U? noUsi . — 

(uj Small bii.sineavsea employing not more than ten i^'inw^iui 
w‘<*rc exr luded. 

(b) thaKls Hold in the same condition as reeeivtsj wtuu 
exc ludctl. 

(c) I'he value of the output r<‘jm>Hents net stlling value m 
pHcke<l n*ady for sal© of giKHla delivereri in the cenauH year, 
plujii strx'k on hand at the end of the year, lesa Hloi^k at the 
la^ginning of the year. Excludes! fnmi the fiinounta 
invuiecsl wert! : diacountit, carriage outeards, |>ackiftg 
tajM^s ft>turnable. For vork done “on commiaeion *' or 
** for the irade/^ only the price for doing the u^ork waa 
iuchidisl aa “ output.’* 

(d) ^lateriaia used included iitaWnals puitdiamnl for use in 
prcKluction, inciuding all fuoK gas, eUisctridty, and oil, 
ptu^king and workshop maierialH, and inat/Orials umhI for 
rep&itH to plant and buildings. 

(<?) Net output consiHUxl of gross output, less total cost of 
materials used and of work done for the producer by 
outside ftmis. It represents the total out of which all 
w*ftges, exjieiises and profits have to be provided. The net 
output total represents thmfore the value added to 
lUatamlB by manufaefure^ tbemby piwveiiyiig duplieaticm 
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I Vt.»lifiuniiry Exatuplc^ 4»f the ty^K* ol'Htaib«tic9 publkbcMl 

an) ;— 

Principttl ProdxwiJi of ltiduft(ne,A, fshowin^ quantitie#* and v'ahie«. 
average «eUing prif-eis, umountK exfK>rled. iimJ held fi>r 

rorwuinptian in the CniU^I Kingdom. 

CimI of MnirriiiU I a fd, and the value of the Net Dutput (aa 
detuM'il above) by indiwtriea : alwo the value (d net annual output 
[H‘T jM^rson eniph»yed. 

Kmplofjtii Pf mnifi in eai. h i^^du^*try, tahulaleil to show 
»e|»arately ; (o) (h) iiiiininistrative. teehniea) and 

(derieni htaff, in *-a» li eane a.^i to males and fernale.s. 

under eiglit<K.m. and all agen. 

Mfchanictd l\twtr is tabidated to sliuw tlte ti»taJ horse*j>*»v\or 
of prime movers itml eleetrieity fgenerati'd ami fmn lmwMi pepar- 
uteiy), and the total kihmiitts provide*] l»v elertrii' generators. 

d Suiaoan'md TtiimhitioH of »dl the ala>ve <letailed st/itisties 
for t.uM‘h industry is prepared, giving the e(un[mrativ(‘ ligures for 
tht^ previ<nis venous \e}ir. 

Indices of Production. 

Thr liixxrd tf Trodr ImUs of Ihdudrod This 

index ndates to the net output ol the prineijwd industries, “net 
output ’ being the exee.s?* <»f th<' groK^‘ valtie of the pnalui tion 
over the e4»st value of inaterials use<l in their inaiiufiuture. d’he 
year lU.’hris now used as the biiM*, instoarl (d 11)*4. 

W'eightvS an* userl nariudy. a ^ungl)t pr*»|Mirti«>iuite formerly 
to the net output ii.s( ( itaineil for JlCM, but (sinee 10^4) lliat for 

InJonmiiioM f(»r the eoinpihition is obtaiiit**! from olli^ial 
nduruH, together with data as to poKiuetion and wages jwiid 
idunimat irom variouK t ratio asstaiatious and fe<lerations, trade 
pafHU'H ami iiulividual tirins, 

/‘Ae Lofoinn ood ( itmhiidtji Enommic >Vr/‘h'e Jmltx of Phtj^iml 

VohiifHe of The annual index Ls on the ba-Ht^ 191?4 ' 

loo. a t4t'f»+irate index In'ing voinpiled tor the folliming groujw : 

(1) Agrieulturo {oxelmbn! in the [haird of Trade Index) ; 

(i) Minerals ; <3) lit*n. Sund. KngirwMning and Shipbuilding : 

(4) Xon ferrous Metal Traders; (5) 'lextilea; (0) Foo*!, Drink 

aivl Tobaeeo ; (7) Chemual and ALhetl Traders; (8) Pa|)er* 

IVmting. eU\ ; (9) Ix'^ilher Trade; (ltd llubl>er Trade; 

(11) Building ami CuntrtuTiiig. 
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Th» ueightB uimhI an^ |>rtyfi(irtiona! to the mi output 

a£( iiwlitMiU'd by the 1924 Ohhijls i»f I’nKlm't tuu. 

A combineii inriex nuiiilx^r ooveritig all i» ineluitod. 

A quarterly imlex on the ftaiue in ca]ou]at4wl. (Sai^ 
Figs. and 94.) 

I of Pnainctiiot Wo ptV|^nHl by 

the lA^ague of Xatioiw K< oiu>ntic Inu41ig«>nve Serv it e and pub 
litdKsi by that Uxly in Meuioianda of Prmlurtion anti Trade. 
'I'hest?, and <itlw*r KtatHtics relating to ituiufitry whieh the lx*ague 
prijpares, will lui doubt U^eoine of ifiv rra^in^r imjnu'tanoe cm ing to 
riie idforded to tlte U'agiio lo laany (‘oinUriett. 

^'|1. TnANSfttKT 

Shipping. 

Th( Annnnl Shtfino.ht of yontjofion oud Shippiiuj, publishtsl 
l>y tlie Ihwifd (»f 'I’fade ^ivi-.s dot.iiUsl .“itaf for tht* riiited 
Kingdom. Thv Statist it ul Ab>tnM t KunuuariMVH all 

ivt 

Shipping Knfrfid. A rthipV pa)K*n^ must 1 k‘ pnsiueeti {showing ; 
(//) from whert* ^^he has ronu* . wh<*n> she bisl broke hulk; 
(r) tljt» largo f arrit^d ; (d) the shift's tonnage, Hv'r»ry ship entering 
a }K)rt is rei'onh^ri a*. ‘ arrivetl '' (e.vept mg when entering for 
shelter h 

Shipping < hum/. -A ship tieparting must elear from the 
jsirt rn' jmMUuing ihf .‘.hip’s pajKtr^, showing (h^Ktimititin ami 
lonnagr*. and tletails to quantify rinti value of .ill t argo have 
been dtvlaretl. 

SiqMrale stalistu s of sU /ifn- and sailing-sbips jm* prt>jwm*>ii ; 
also of lortfign and (aiast\nse. 

'ronwige in British >ln|q»ing staiisiieH »m.*ans the n^gistertnl net 
tonnage, 'i'ins is the gre^ss tonnage {vi/. the nundM?.r of UH» 
t'ul>i(! fwl vontaine^l in a ship) less the Kpio e ra^eupiecl by 
engines, bunkers, quarlors, eU*. ft.e. non cairgo carrying s^paecj). 
ftegistenid net. tonnage thus thet^m tnea^iirmnetiteargoeaiTj'jng 
ea|»aeity of the ship. A ship ton is HK) eubie ftuet im^|sx live of 
weight. 

It .shotild Iw notireti that displaeeinenf fonnagi* an»i dead- 
weight (or bunien) fonnage do not enter info official Hf^tisties. 

The of Shipping Imke^ jnihlislwl in the SUiUfft 

monthly, in the geometric average of frtdght changers on 21 
routes, given iis a ]>ercentage of 1 920. 
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Thi BcmiamUi FreigM Index im the arithmetic avera((e of 
aix regional gn>u[m of shipping freigUt.8 baae<i on 28 itcma) and 
is given as a fteroeiitage of 1808 -Ull 3 average. 

Ueofu! HtatiKticH are puliti^hed by the IN»rl of Ixmdun Authority, 
and the Meraey DocIch and Harbour Boardn. 

Railway Statistics. -The Ministry uf Trans {K>rt isftuex annually 
Railway iStatuttio * ; Railvniy Comjmnk.H (Staff), toge^ther with a 
inonihly rejsjrt on traffic earnings, operation, and the quantity 
of solectetJ chiisiWH of goi>flH <*arricd. Kxf‘cllcnt slati.stical re|>orts 
are publiMlied, iiK-Juding graphs, by the l^mdon Caswigcr Trant^- 
|K)rt Biiard. 

Ton miles whi<*h arc recordeil are obiaiited by inulti]>lyiug 
the ntarnber of t/»ris in oa4di consignment hy the inniiber of inilfji? 
C5ach ia carried. Wagon' in ile.s eqnub the nurnlK»r of wngotis x 
number of miles run. Train miie«i is the aggn^gate miles run ; 
engine hours ia the aggregate running hours excluding shunting. 

\Tn. KMPUjyMKJTT .\ND Cnemclovmkkt 

The Ministry of Labour Gazette publiMiies montldy statistics of 
employment and unemployment, based on national unemploy* 
ment iiiMurance data and crnployei*8’ returns, voluntarily imuie. 

The statistics of work}Ksiple eniployiHl do not comprise all 
employt'sl, but only those inrludcHl in tlie returns rtM civt^*!. 

Previous n.H^onls issiUHl from IH1»3 to 1927 in the Utbrnr 
OazftU were baae<l on ndiirns by Trade t‘ni<»nH. 

Tint Unanploymenl StaliMic.9 are cJiicfly based on the returns 
from Kmplnvnient Exchanges opcTatfsl under the rnemployment 
Insurance Aeia, The miiniH'rs include insunvl f>erson» so 
registering at the Employment Exchanges, plus any whose 
^TJnemploymont Ixxiks have reinainiHl Uxlged, but of whom 
no information as to whoioalKmts is known (these are only eo 
countetl for a jHjricHl of two months). Any unemployiMi di«- 
qualifuMi by triwle dispute n>gulHti4ms and sickness arc excluded. 
Alan excludeil (since %fnnuary 1028) are |>eri»ons agml 05 and over, 
tluM lietng no longer iiwurable perwniw. 

Monthly ligurtw are also publisbe<l by the Ministry of I>abour, 
showtng the total nurnU^r of applicanl^ far employment regiateml 
by the Km ploy men! Exchanges. 

Index immlK'r* of (n) itmiired persona, (h) employed insured 
persons in each of iOO industries as a {leroentage of 1923 are 
published annually. 
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In Feading the two seta of atetMk*8 refemd to above* the 
distinction muni be noUceci as to the mcanitig of *' unemployed 
person/* In the first set only imuriHl iiersoiis are included ; 
in the aeocmd others tiiay be inr!ude<h For the fonn in winch 
the detailed statistics are puhlinh^Hl the Mini^hy of Iji^bofut 
OnzeUe shouhi Iw ins|x?cto<l. 

IX. OVK:llSE.^kS StATfSTK'S 

Data relating to Foreign Countries. -Ofik hd HtMMm ara 
ptihlished by all the princijtal countries. 

Much valuablo data and slatisUcft^ iut lading riuiny of a com- 
pamti^ e iiatun? hot ween counirh^, art* piildiahcHl by the League 
of Xatioiis and the lntcrnjiti‘>nal itffirc. A Monthly 

JluVrlin of and tin" Statiiiicnf Ho*?k i.s issiUMl i>y the 

l^^aguc. 

The S!aU->lirat }'#<4r HtutLntics cMiiccniing labour 

condiTions, niovciiK^nt of fM*pulaiir*n. infcniaiional trade, pro“ 
iJnctii>ri. prices aud jniblic tinamc. 

1'hc Mofitidy liuUrlht cf contains tables. gra})hs and 

comments; and the statistics, collated from indi<'atcd Hi>ur(e8, 
deal with itnporls and c\'|H>r(s. production, fndght, prif»t»s luid 
exclwiugc rates, iim'injdoyinoit. 

The publications of the Intcrnatumal Labimr Oflitw* art? numer- 
ous*, hut the Year Jhx*k. and the J ni^rnniiona} lAihour H**vinv^ 
which deals with employment and tmcmploymeMt , wages move* 
mentSy retail juices and the ct»jO of livintr, must be HjKajally 
mentioned. 

A HUilutkal Sfwmary <f thf Mimnil Indui^try oj ih^ Hriiuh 
Evipire and Foreign Countrk^ isj published annually by tho 
Imjx^ruil Institute. 

Cempafnbk WkohMih Pr/c^ Itnhjc A ' for EUrmi Couniries 
are published quarterly by the I.*ondcm and ( /aniljrhlgfi Economic 
Service, based on prices obtained from the Jntcmaiional Instiiuto 
of Statistics (The Hague) and other »our<5f*f<i, 'Fhe prices used 
are those of 16 fcxxistuirs and 19 raw materiub. 


Qckstioxs 

1. Give an account of the official method of measuring changes in 
the letail prices of working class neoessanca of Ufe," {[xmdon 
Chamber of Commerce,) 
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2. Katplain what h meant by the follow ing terma : (a) Unemployed 

(M?rnoa. (iS^) ImjM^rta. (r) Haw Ma.t<rialjK and Artich^w mairily on- 
mftnw/rt< tnrwi. (d) Nhi)»}ahg aiul « J< in*d with rargoeN. (lAmi^n 

Chamber of ('rmn/o rr* ) 

3, tli<* iiniiortaiuH* of th^fiintion in 

IlluMtnUr your answer by reb'reiwe either: (a) Oeeu^MiTional 

or uf the Hnlaiu ^T of Tr.ule. {hindon Chafufte.r 

of ( 'omwitri ) 

4 Show' h<m the ptr mpiia < oiiMurni>tion t.»f coiiinnwIitieM can lx» 
OMal to hel]i iti sales invent igftt ions. {hjauUm (IuioJht vf ('ojnvierce.) 

Tn Kxplftiu an«l illu^srraie the iiHMniiii: of itvh x nuinlierK. ShfW 
the eonveiuoinf’ w'hhh may rrsnif frttrn tlteir use. Wfial. 
problems are pp^enled by the fletermination fin<l emplovinent of 
Index Ntindw^rs of the (‘ohi of t {London i.'hmdjer of 

(Mmmrrci \) 

<h What fire the ehief sonr<t;a of infonnation n gardiiig the fpnintity 
and vahif* of Itriiish imiKirt* and ♦•x|wir!'if VVhut diflinilties are 
encfandf'PNl in the inteipn tation (*t h liata { {Ltoobot ChnmUr <tf 

( \*mm^ rt:/ .) 

7, W hat liel]i in sah .s invrstigaiitais w^Mild you oxjhm 1 to obtaitt ; 
(a) from ih<‘ < ‘t‘t)suM Heturn.s { {h) from Famity Hudgot I tt \ estig.it injjs '{ 
[i^rndfO} (dmotU r tf Cornint fr * .) 

H, (iive some ioeount of the British itfliiial statistics relating to 
trans(H>rt. {ijoroLm / doimhrr if ( 'ooim* o / a 

Ih Sketch the Iiru'h on wlinh \ou would prorird to prepan* an 
Index Nunds r of tin* ( ost of Living, {lno‘i j>fovtnl Aeeourdatd.'^ ,) 

1(». Bow' w<iuld \oii sot alH»ui construct ing an Itnlox of (»emTal 
HtininoKs ( onditions iti Uritaitt < 

Fxphnii what you wintld include as .vigiuticant , when* y<ui tvouhl 
get your data, and what uho ciadil U* made of the hidoK whrrt con- 
Mtnict^sl. W/Ka«i.'hrn of Aotmnhtnt^ ) 

n. What otUcial .'Htaiistivs exist in Brititin f<*r the ineusurement of 
the rcHulfs of the pnHhe ti\e of the tiaiavn from vear to year t 

Wh at uses luive tiu’V for the bu^ines’j coinnniriity : orpeyration (f 

AeeoHntanlA.) 

\2 Ui\** exact a deliniiion as fxissible of the term “ ca<tt of 
living/' lli>w far can the ihange in the co>.t of living l>c miMisuriHi over 
ii tw riial in w)ii» h thert* have Unn coii*^iderablr nnKUiieaiions of tliot or 
other changes in consumpthiri of nn i^sary < nmmodilies ? (Cor/nfm/wn 
of Aer.ountanf .<.) 

KL tbve the history and the meibiwls of the Hritish ('ensu» of 
IViHlnt'iion. What ii*4- can made of .such ix'^idtj* by fti} the ('ban- 
ccilor of the Kxehemicr. and (hf the iiulustriali^t f {Cor/H/ni/km of 
Ae€Ou9ii(ftd>i.) 

M. W'hal >tatistii‘al data would you rcituire and where would 
get them in order t<» descriln* cumparativr coati< two eonijn^ting 

cputitricM 1 of AeeouHianh,) 

L>. Why it* the geometric mean ui the i*<instructifm of itidcx 
numU'rs »d whok':*ale prioew ? ii'ftkm of iMnmffhire and ( he:diirt^ 
InMuteat/) 
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16 . Give » lionriwr* Airount of th*^ ron^trurl iv»!i ot' iiw* OT»»i of Living 

Index at |irit*ji<rnt in use*. \Vlj»t rritiri^ni^ * hh nirtde of thin Index 
aw a moawuro of (’bangejs in th*: mnditum of the in^orkmg^ 

? To ^vlmt rx^nn, in yotjr ojnnion. an- iln’hf drtU likely 
to Iw* ri'iiiovod in the no tion of tin* ihov Index for d*it« art* 

now U'lng oon»v tvil f i\ ..A .Ky*/K] 

17. in detail oiio. and otd. om . ot the fulUmifiiif - 

ii} the Hoard 4»f IVade index ‘iiiirnhrr of uhoie'.fih- prn os ; ui? the 
HariiiniiA aijrl Hoor.- Knquiru •* of the, Mim-^try o! Labour; {iilj the 

of urtem|>l(jvns*‘nt puhhshe^l in tlu- ^4 J^inmr 

iy AJ.no ) 

l?**, NVtitf* ti hnei jo * ount of fv^o (.oid oids i\^o: of iho following ; 
d) *hv ( ’en>,U' of l‘r<w|m t |uft : oii tlio ( * I'opulaf >on : fuO the 

Ihmrd id 'frmh index N’utnher of \\ h<»h^ale lhM* r ; dv; the Mini^trv 
of Laliour Index Xunth^ r of the of Livn»g. j v ) th<- IVtoi-nlage rd 
irijiurefi INuxui'- rneiMiUoyed f .\ d L.OJfy 

Ld \\ hat an index nutnlM i * atni tor \Hhat |iur|M^!*e'‘ are they ined ^ 
(iive yoji? ,‘*, 7 r‘’’aer i J ir 4 'elv and iliu-ir.Jtt \«>iir ^atenienti* In ^x.;im}<le.v 
of index .ninnUT."^ in ^otiMl U'-e, A J.n(f.' 
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Kl iriHKH TYFK8 OF ORAI'FIS AND FOKM.S 

lliiE mi^ihcMl of cormtrueting various graj^loc ha^ 

already Ix^en dmit witi» in an cMvrlier < haj)k*r. and now Heveral 
iy(je« not dmriUHl theni svill Fw? considered, together with aoine 
MuggewUxl foniw of useful business tabular sUtenients. 

Frequency Polygon. * (jI roups <#f data weni showji tn Fig. r>n 
in the form of a Hwiognini or sbiimisc^ chart . in \vlii< h the aitifia of 
ren* tangles drawn ait** proportioiiHl to the <hita rot orflHl. 

*f\w Huino data may W ilraww as a Fref[iH>ru;y l\>iygon ijj 
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Fto, 5IH.” A KttKViCKVt-V tViLVtJnN SHOWrxo T«F. FflWlCRHCV 1>ljliniiaTmO!t 
OK or UUOKTIM TAKRN BV SaLKJ* 

which the idea c.»f area is ignored. Points arc plotte<l over the 
cenlies of the group inteiA'als nt distiinocs pri>iH)rtional to the 
friH|«encies and then the jxjinUi are oanmwKHl bj’- stmight lines. 

Thus, using the same data as for Kg. 56 a Frequency Polygon 
may t>e coiiHtrueUyl as shown in Fig. 98. 

The Frequency Polygon is a^ful for comparative purpotiseia, tm 
two or more can be plotter) on the same chart. Unlike the 

IS3 
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Hktogram, it (Cannot be u«eci for daU t^kbulatod by iuie<]ual 
inter\'al», and it m alao more difboutt to 8nuH)th, In smoothing 
ca«j moat be taken to enMire t!iai the total area of the curve ia 
equal to that of the plotted ixdygiuu 

Ogives or Cumulative Frequency Charts. — The ntjndxsmt of orilerH 
ahowTi in the data for Fig. 50 may lx? eunmiativoly* The 

totala would l>elh iJd, Kio. 177, 207, ilOarid iiuiy I, w read thua:— 
Orden? uitder 4y. totalled if 

,, ,, hv. SI and on. 

'fhtjse totals ;in' plotted in Fig. UO and the dotted line nhowa 
how tlie c‘\irve may Ik* MiuK>thet]. 
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Fig. Uli 0<;ivs; or Ti mvi hti' k FK.vy> TrujiT Oaski? mn thk Mamr 

Data That V th>: FwRgr jf,M r Foi.vj*»s ia Vui. 

It will apjiarejO Tio is t;au-'*^'d by inequalitte^ in 

the group intervals and the ogive cur\c; inovt'a more rt^gulorly 
than that of the jwlygon i iirve. 

Comparative Frequency Distributions Imst s)u>wn by 
plotting the daUa on a perreentage or |j«*r tnilie ba«w. Eiiiior the 
Frequency Polygon or the Ogive fonn may lie ui^l. Sew Fig«. 
101, 102 awl 103 baMHi on data in Fig. \\HK 

Probability Charts. — Many faels in buKinevw follow* a curve of 
frequency wdiicl* #tymmetricaJ in iin dinw^tion. The curve 
plotted on ordinary’ ordinate jTwifier take^* the IwlFahaiw. Now, 
it is pofleible to obtain .sjw^. ialJy itilwl Prf>bnbility Paper, and if the 
same data are plotted on thin, thc^ revolt i» a straight line. Only a 
small numlxiir of pomta need be plotted, and for the puriKMte of 
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Fui. 10!.- AcTt i\v. f«»« Km;. !<»:;. f Ku;. c.'t mui, vn 

Twt» rAiTOUtKf*. TTVE rKU-i'V,STA*,U!«i VuHUKSTAfi^N. 

iVinH'^i»c4ting proli.iMo rrsiill^ ht^voinl n^onird iigun>s this lino uai 
1*0 oxtondoil with tho griMt [irohuhility that tho oxtonsion wil 
oorrfs|>i»ml Mitli tho farts tn bo nsrortainod Uter. 

Thoro ar(‘ many usun t<» whirli this can l>o j>ut, of wliioh tin 
follovx ing an> oxampios * - 

(1) 'rho pn»brtbIo jn-nontago of various sizes of oredii 
or onlors will Ihh:oiiio bail debts, 

( il) lV»bablo mimtx^r of buyers af, a stort^ sayon ‘ ' Salo-fia vh/ 

(3) Trobablo nwlts of an advert Uing schemo, 

(4) Amount of ix'scu-vos u» \ k * orcato^l to inwt prol^abh 
Cimditions of moniny atoc'ks, eU*.). 
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Tike Zee Chait (vr Z ourve«{) h m caliad l>eo4tt«ee it oon^^te of 
throe ourvoa which «>n»on hat \\w letter Z. The ciirveu 

plotted are {m shown below) :— 


" '■! 



)ka. 

IVb 

iUt 

Apl. 

U»5. 


JiilY 

Auft. 


Jim. IJ^ ' 

' Ml«« WH . 


tjin 

‘£*C 

m 

Zid 

iJitt 

ysMi 


n^r a*s 

atw; 

■ ruiMwllills <* 

* Mntiutf AnuiMl 
; T^AAl 


i»n4 



\\]t 

l;w» 


K.S-ft 

I'AHi: rj**4 







- 




. • ■' i 


L'To 

in 

iS!* 

nHii 

£1^ 

itt:. 



m' k;*«» 

lit£: £l)0: 

lumnUtivf' 

V.Mt'ins AnriiiAl 
- Ti^fAJ 


r*i;‘ 

:i*- 


nir. 



■ \ ^A 

':naj* : ;vi>> . 

mn■^ ffipu*; 


isisi 




i-'-Niji 


'Kd 

Z’i7:i 

sp*vt: 

?**l*’!* !»:*« . 

'j:r, 

2f»<» 

VM 

!>>*• 





V4ti: £»V? 

m 

' runivila^h 

;!th 

t-'i'’. ■ 

rftu ■ 

mi‘4 


U 



*l*.‘*'*» 2i4!t ■ 

' : aviKu 

: r-^u) 


SW- J 

Mi 


’Jf'u.'- 



S'J.’tl 

21*1" 



I'li:. l(>r I.^ata PiirrAiii'i* ru«m Vvi. iM f/?, 


Tiii' annuitl t-itttl lir tin ♦ni.i »} IlCM i- l.*y Jjirnmiry' 

toUj.i ajii<i <**.1*1 Wiry uri^i m) *»:» 'urtUf-.JiMUftly all 

ywirn, 



0 



IS7 


BUSINESS STATISTICS 


(i) A curve of the original data (t,g, ealee valneeorinrodnction 
r|uantiiie«i, etc.). 

(ii) A curve of tite cumulative data. 

{iii) A moving total curve, which is plotted from a moving 
annual total if the data arc tnonthiy, 28-dayH, or weekly figures, 
or frcnn a moving monthly total if the data are daily figures. 

The, used for the cumulative and moving total figures 
Hie usually about five or ten times that, of the original data, to 
preserve projx>rti<uia. With wi?ckly figun'H the cumulrttiv'© Beale 
m better if twenty timcH the weekly 

The plotted cvrre/t. When two or more Zee Charts plottwl for 
BUceeBBive years are plaecxl «ule by aide the monthly and moving 
total eurvcB Pf^BjKH'tively apjK^ar eontinuoiiH from one chart to the 
next. 

The (Hunuhitive crurvtt alwayn iihkHs the moving total <*urvc‘ 
at end of eatdi year, 

I’he pnsodim^ is nhown in Figs. lM4 and lor». 

[ Hterimintim . — The heavy line in Fig. 10;i ^howH the actual 
monthly figurf^a arwl the fluctuations of a m^asonal nature are Been. 
The cumulative curve, which is plotted month by month whows 
wUetlmr the year's total to date is mon^ or Im than that of 
the previous year. The moving average curve shows the trend 
lx>th month l>y mvmth and year by year. 

The Gallon Craph.-^'Miis graph, devistMl by Professor Franeia 
(lalton, is a practu al means of determining the ratio of variatiou 
IwtwecMi two variables over a {hwuhI of time, and is particularly 
useful when oscillating deviations ait> not all n^iilar. For 
inKtancH^ the movement of. say, price, may l>e greater than that 
of supply. When considerinc correlation of two such variables 
the ratio of variatioin can W <*alculated by taking the deviation of 
the ndativo items (the supply) from the mean at each date and 
diviilifig this by the cotTesfK.>iKling deviation of the subject (the 
prii^) ; the (piotients ihus obtaincHi when added together and 
divide<l by the niiiul^er of quotients, gives the iiealrod ratio. 

If a graph, as deHcril>ed below, is preiwiitxi a value of the 
ratio of variation is also ol>taiu»V>le by measuring the angle 
IwLd ween a vertical line from the baoc line and the line of regression, 
i.f, Haiio of Variation tan of the angle. 

Instead of arithmetic calculation a Galton Graph may be 
used thus : - “ 
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(1) Ccqiiv«si of dftU into a of index nuii)bon$, 

uring the nvenige of tlie itetna urn tlw* h»m*i (rr. divide oaeb 
item by the aveiage multiplied by HH)), 

{2) Plot tlw indices of Uie wibjtNi i>n the vertiral Hcale. 

(3) not the indices of the ivlative on the horimital «,"ale. 

(4) The |xunf8, although probably widely will 

show' more or le*wi )ia a hand nimiinji!; u)> UtwaPcStt tl>e right on the 
chart* I>mw' a line folh>wing the jreneral tn?nd aa judgtxi by 
the eye, but kt'#>ping an cn^uai nuinlxT of on either aide 

of the line, and aji* nearly as |x>s«!hle equifiistani from it. 

Kmwjdt, liidires, allowing <»ne year's lag Udwwm tnami- 
fai turea and raw lutiUTiul imMiuctwm (hyfKitlietieii! data), shown 
in Fig. 100 are ph>tted on the grajih in Fig. 107. 

Reading the Gallon Graph. 

{</) With jM?rfe^‘t enrndafion every |Hiiid would lie on a 
straight line (or on a welhdefined eurvi'- when a lag exists 
IwHween the s(UHv*i). 

(7^) If the line to the left flownuard, liie corndalion in 

direct, 

(f) If if <o the rigid dowriwanl, llie ((trrclation is 

invi*r.sf\ 

(d) If both series ehange hy the satne |H*r<.'ent4ig(\ r.p* Iwdh 
intmise or deervase by 3 )x*r cent., the rati** of variatirui 
i« obviously unity, met will In* sln>wii by the faei that llm 
IxniUs j>lofte<l will so lie that the line cJrawn slf»|XiS at 
45 ji line of equal proportional variation. 

(f;) When the relative ihanges hws {iro|»ortioriaUjIy tfjan the 
auhjeet, then' will Ik* a <liftetvnt angle leas than 45 fwr 
cent., Hiw! the line drawn is railed the Line Of RegressiOll. 
The wider the divergenee of the line of n^gnsssion from tiio 
line at 45 iImj leas the eomdation, and nec 

(J) For reliability a largo nuinlx^r r>f jxunta fshould pIotte<T 

ig) U‘hen one wries i*^ afiei tol by the other, w«y tlje following 
year (i.c. a lag of one year), the first .Heries shf»uJd coinrncmee 
orw^ year later to allows for the lag, as aliowu in Fig. Jf*6. 

(A) To find the ratio of variation draw at any pfiint. a hori- 
zontal] line which cut^ thitnigh the line of regresKion, then 
the distiutcr? from the rogreasion line intemeetion (f ') to 
the ordinate axis (/f), dividtxl by the diatam^e on iImj 
graph from A to H (the iK>int where tlie rt?gr©H»ic«i line 
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reac'hfi» the oniiiuitci tho requtineiil mtb of 

vanatiou. In the gniph (Fig. 107) ItV 55, BA «!» 75 

*>5 

ami the raib of variation m tliensfiire * , v. 0-73. Thin 

75 

infonni^ m that for e%'ery r-hange of \ jmr cent, in the 
jsuhjcvt the n.*lative ttfiKla to rhange o 73 |)cr cent. 

The ditfert^m*c U'twwm the rati»i nnd vinity 
0 27) ifi. ralUt<l the Ratio o( Regression. 

S rATI^TK'AL Bests KSi^ H i’.COHTjS 

Tabulated Business Reports. -In view of the fart that tlte 
generul pnxtsluro i<«r the preparation <if tabulah^l HtHUnnent^^ 
hftii dealt uith in an earlier < hupter, and the arrangement 

of Ktatistieal rt jKirts for parta iilar f^nrIw^^^'s is a nmtUjr for 
|v>rs»*ind (Ux'i-^ion furt her di seript i<ji^ is uiuaM*ess*‘irv- 'I'ho nkelcton 
forms and ions for r< f<orfK whi^ h folluv^ will Ih^ found suit- 

able for many kinds (#f tjiisine.ss eiuieenis. 

The analysis of the hnancial position of a iMiKincss us shown 
by tlie eomparalive iKiliUh e sluH-t. t Fig. loh, should ineludo 
a report <in . - 

(ti) 'J'he ratio of t urrent as.set.-* to eumml liahilitiiM*, tthirh 
li ineasiu^‘ of tlu* finatieiid strength of the huHim^ 
vUien rc*vfevv<'<l with ollscr Una rain I and trading fact^, 
partieiduHv the rchilioii.>.|i ip lu/twe^-n salea. Hundry 
deiUors, and sUx ks. 

(/*) 'i'iie ratio md \vorTii ^usimllv the eft[»ital iic*count 

in A private luisim-ss) ntnl (i) total liuhilitie<« and (u) fix0<l 
avwHw, 

(e) *ihn (lert eiitago gnw*- and net profit on sale«, Uigether 

with comparative tignre^s. a*, niiown in Fig. ItiO, 

{(i) Tiie eoTn|winitive gnjHs profit eanimi, by produri^l or 
depart nicntH : aial the general and net profits 

of the businesi^. A convenient furtn in given in Fig. 110. 

For Management Purposes iK^rrentag^^ft or ratios hhonJd be 
cah uIaUvfl at it^gnlar convenient inUTvalR to show : — 

The retiini on capitiil. 

The ratio of ex}>enw« to aalea. 

The stixtk turnover. 

The turnover of trade debtors. 
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Botncrttmc^ wparait*ly totalled as *" {nlanaribN* t rb'crt'aNi'S umialiy i*tit<*red in ft'd, 

rt»>. 'r***?.*^. IV.-MI'AMAISVt; A'v IT vs-i- I- I'i A’.- T.*T. i'V A Ht'iSINKsH*, 
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^Ymi» are it^iuircM] in addition to the varioiia atatemcnta in 
ft manafft^^turing biiaina«K^> U» ahow the cfltei<rnck» of labour (mt 
Fig. &), mar/hiitea and pnxliii'tion. 

IVoduidion maiiagefnent nniy Iw well *siomd with Oantt 
(iiarta (m-c Piga. 27. 2H), When applied to lalKuir the ohaii 
ahowa lunv far lowanls tli€‘ fiiHeiit adv«ntagf» iiw ha#* lieon tnai#la 
of each worker; aiwi by Biiitable Hyinhole delavM, lont time ami 
the roftaorw therefor enii \n? iiulu^at^Hl. Applk^ti to miwdiine 
and output, every f*toj)|mgt?' or delay ean lie mmilarly 
indicatiKh Markings van lie inBert4xl to bIuiw Btarting iiinoa, 
Hel»e<iakrd tuii»hing tiiueB. the of i^top|>Hgea. the aetual 

output ai* ec)mjmr<Nl witli the w (Fi||r. 2H). Similarly 

riiAvhine layoutf*. loadi«i iin<l progn^Bsi of pio<iuelion ean l»e eaftily 
charted and kejn under review. 

Sales Analyses* (u) Compailsons of Monetary Values and 
Quantities.- Thenf an* inj}>ort«Mt When jiriiea of 

arlivloH fire inere4\^>inu ''itii the fall ii\ the pun-haBing fM>wer of 
money, it will appan‘nt that if the total value (*f hhUw ib 
maintniiicd at a Btationar} level, the VMuab/// of arlielea Kold 
will 1 h' Iok*4, To J^how' prognrw*, tpiautitieB H»ld would have to 
inemiae a,H well a,s turnover in value. TIm* eiii!*ie.at way to n^viow 
thiB eoinjJariwon by a ehart on whit h nw plotti^l eurveriB for 
aalea vaiue.H and ^|uautitie^. uhing two Kalet* for the vertieal 
rc^adingH so arrangtNl that, the inui \a)uiM»f a unit quantity art^ 
eaeh n*preMuiti‘<i by the hfune verlufil distaiHe. 'j’lie relative 
movement#^ of the tw(> curves ihu^ sliown will give a piti|ier 
eompHrisi<in and a eleai indication oi iIh- tradinj^ ]H»sitiofi. 'fhe 
money valuc^A iiniy shown on the left side of the ♦•hart, the 
i|uantHu>B (weight, innidaTH. etc ) on the right, and the dalisa or 
jierkxiB on the liori/.ontal axie. 

(h) Comparison between Sales and Purchase r an efftx tively 
sivown on a gtftph aa a iiu^iins r)r kecqung a chw k on the aUx'k 
position, 

(r) Salesmen *s Calls and Orders*-— I he numla^r of r al 3 >t mmle 
and the nu 7 nl>er of onlera taken hy each Bali:»iinaii may lx? plotted 
tm a ratio-rulcxi chart. The ratio of orders to ralJa inmle abould 
usually temi to increase in « progressive 

Similarly the value of busiufSHS secunxi by wilrwimnn shouM lie 
plottorl as a curve on mt,io-rule<l pafwr, to obtain a pr<qx?r 
indieniion of the trend of e«M^h mans welling results. 

When ft quota has been set fca^ a sales manager or tuileaman. 
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(■tyfihparaUtt Summary of Hrwnur and KxprndUutt. 


Dofailrt. 

\ oar. 

Tkiwi 

Yoar 

IncHMiaa > 
or ' 

IVcrfraap, 

(o) , (*>) (<■) 

(d) : (<■) 

(/) i <9 ) ; 

i ^ % 

Oroiw Salort , . . j 

L^^lul UoloniJH and aUowancoH . ! 

£ \ 

j 

£ ! % i 

1 i 

1 i 

i — ■ 

Kat bob's . . . . i : 

I^s» Pniiko CVn^t of SaloM ♦ . t 


i i 

i 1 

' i 

Grchhs jVolit mti 8u1«*s . . ,1 

j LrM S*dliii|i{ Kxix'iiws . 1 j 


\ \ 

Ijr.Jin (iomTxil Ks|H''n>‘«*s j j 

• 


i i 

N»'t on Hak's . . ; 

j Otb«^r hn’oiiu' (iivt ) . . | 

1 1 ! 

! * i 

1 

1 ' 

1 i 

; 1 

i Nt^l lim-oin#' , . . 1 

; Kin'/<I (,‘harj^uM , . \ 

1 

' 1 

; y|(i!r/ Halaikc^ brou^bt forward from i 

IttMl yuur , . , , ; ! 

! 

■ i 

' AniokiTit avtiktablo , j ! 


f 1 

Pro[>,)f<f»d u{i|)r<«priatfon , 

Tnuisfor to KoM'm'H 
' Diviiiruils (lud.) 

1 Inromo 'Vax . , , . i 

1 To raiTj- birward 

f 

1 1 

... _.| i 

, 





• hi M luihnufur't kuing bk*sm*^j^ thii* wouhi Miibjout (o tlctliiciinn ali^o 
WorkA KxjH^nw’si," h« subttirut»i tbu '* rnwiuuiion Ctw^l,’' 

\./i. '"(1) Whrn only oriv typf* <»f |>rtHiuri is i!kn oiltlitioniU ciitrv* 
vif,. " QiJHiUity JSukl " may kn' mwJw lo rv|xjrt tin' uunikif^r ol imiu mJd 
in U^th vrars; if more tkian on*' tyjw a m^parau^ rffiort w better. 

Th<» kij'p'f jmrt max' bx- p^’seiibNj i\h a numtlily (or oiht'r p**riod) 

r€'>jw»rt. 

Fitt, 10&. -A Tabuk wiYiNO irsurri. Information for ManaOcitent Pi''iiiM>aK«. 
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tWi extent to ^ hich mnlte £aQ ehort of, or exoeetcl, the quote may 
be ueefully Hhowrn by drawing a line horixonial to the baei? line 
at the quote level on the vertical ifw ale, ami plotting the Artiml 
When the curve falls W\o\% the quota line, t he fact that 
fiahsBi have not notched the Kche4luk‘<l figure will hty readily 
ween. 

Useful Information which may the ^~uhjcct of sUtiattcal 
resfwrtfl, either graphical or tabuhor 

AiifTrthiyig , 

(ft) 'I'hc relatiom iK'twtx'U inquine.H ami onlf*r« nhoMn on a 
ratio cliari, A drop in f»fT*‘<ti\e orders may Ixi due to 
unsatij^fin t<»ry advertihing. or incllicicat handling of 
inquif'H’s, 

{^•} *rhr n'liOion Ih fulvtTMsing and aalc^*. A ratio chart 

Ui im*aMi!v the clhH f ivcnciKK of the a<lvertising. 

(ri 'fhe jirolatldc Nalcs rc«#u!l of an mlvcrtising i^Hitipaign may 
Im> c.stiniat^wl l^v \m^ of a trend chart on probability pa}>er. 

tS fth^ Ih pn rhn f rtf. 

(a) roiiiparativc sales of depart ments or prtxliirt**. 

(A) < (an|»anHon Iw’twccn actual wdcs: anrl the aalc^i quoin. 
Mali as for total sales, departmental shIck. individtifil 
an*as. individual innellcrs, 

(c) J ravel Icrs’ ltc|H>rt^, sh<iwn on t-liarlK or by itiblcfi, viy,. 
calls inailc, c^nlcr.-^ taken, value and uuiidH^r, ])n)Ht)eciivtt 
orders, average ci^st jki iirvler. or }K'rrenfagc cost, ratio 
of orders to calls, 

(d) t oinparative distribution of wdes for several yearn, aa 
fthown b\ a .sitnj>le fn^qucia y cliart, or a cumulative 
fnniuem y cliart (ogi\‘t). 

(<?) A Zee ('hart for annual sales ahous at a glance (i) how smiles 
an> progressing wwk by week, or month by month, etc,; 

(ii) how“ the ruinulalivt? ytmrly jxTforrnanre to date 

rompaiea with that of the prcHfNling yttar or ; 

(iii) the progn?tw of aak?8 ujxm an armual haaia with the 
Beasonal fluctuations elrminHUvl (woe Fig. lt*5). 

(/) Trend charts can lac used for foreeaHting and tv\ iew hig the 
long ]M^rir>d indicaimiut. 

ig) (V>m]>arativc salos totals, gross and net profitrf^, as shown, 
for instance in Figs. I01» and \ lo. 
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• The cotnparfttiviD figure may be tho prccetlirig month of the* sariH'^ yoar in some instanoea, 

Fto. IIO. — A TAWtJB onm*‘<j CcmirAfiATTTK Mosriftv Traihvo Results. avi> thk Ct^HULATivK OoMPARATn'R FinuRiss ronraw Vkaju 


TVPB8 OF OBAPHS ANO FOBMB IM 

Ddi CoBecUm Manoffimeni, 

{a) Chart Hhomng deliverif»B invoicod to custoinoni and the 
payments rec^eived. For imfJK^rtaot cuHtomem a eepamte 
he u^ed. 

(^i) Efficiency of Uc|Uiriment. wi »hown hy a cun'e of total 
mim on cnnlif and one of a^c ounta uneollected. On 
ratio pajxjr any rate i»f incmiae in uncoitiKtod accounts 
would bti indif'at<Mi and call for inqiiiry. 

Ptirch^^ing Drjtarhnent. 

(a) The fluctuationti and ircnd in pricw of im|Kkrtani purchaaea. 

(/») The ]:K>hiti«»n of deliveries againni bulk contract auppUea. 

(r) I’he relationship l»ctweeii Purchases* Stocka and Sales. 


yiVESTlt‘N‘« 

1 Explain briefly and crmd«<dy the billowing : fa) Pnihahle KiTi>r; 
d*) An Array; p} Otrive ; (</Mh*<iine?rie Pniijfn>H#*ioh ; | Hintorigram. 

{Ixm^fhn aj (.'irlifiai Arroaniunix.) 

2. rnq>jin> a l<inn of hriatiiirtl stateineat for suhtiiiKAioii t/> the 
iliri'olors of a liroiO.d <’oinpaijy sljowing at a glrtiu't* the Irtmd of hustneas 
during the pTe<*<ding inonlh. [hmHtm Amtcinlum n/ Ctnififd 
AfronniaiUf^.} 

;i. ]>Hnc ; (a) Histogram ; j[^>) Historigram ; (r) Continuous Seriiis ; 
(d) Idiw rtfte Si’ries, {Ijitndon A^sociaiion i^rrtifu^d Aa:</urUan4AA 

4. What arr^ the eharucterisUiittif the emrfl'n lent of dmjM^rHion and in 
what resjRMd?* may It \a> umnl with iul% antage? {Ijfmdon /I swcKilicm 
of Certified Acf<funtanl*f.) 

5. Uive fmir of the commoner ty-jK^s of diagrams in use and briefly 
explain the (wl vantages and diaacfvantugiNs of eacli lyjw chomm. 
{tondon A$iiiociatum of (yrtififd Arejiuntant^.) 

6. Using hypothetical figures conatniet an Ogive, and ntate briefly 
the principal um-e of such a curve, {[jmdon Antocialum of CeriiJUd 
Accountants,) 

7. The Wiles statistics of » manufaclurer shew the following 
t<Hinages for the past throe years. Bring out in a graph Uie salient 
clmracteriatic*ii. 


Mcwtlth. 


Y«w. 


I 

: J»j&. ' r*b. yur. ^ Ai4, i Hfcjr. Jww.' Jniy, An* .' fw.. i : r*fr,. j 
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2\h 

i isai .. 

i7ii \ 

iwj 
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2)iii 

: 21^4 

* 

rJ.. 




_ f 




t»ii» . 1S4 . lot JSl i < 1S« 

(iMi 1&& \M m i ^ s»i 

•iiv ■ m I \m ti7 ni x&s 


iJnccrparakd Accomnkmis (Finai),) 
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8. I>e6fio Hiniogramt Ogive, and Frequency Polygon, (Incar^ 
Acc(mnUmt$ (Final j.) 

0. Aflcuming Umt ell the you raquire<l were available, 

what flgurt^ii would you uae, anti in which way would you iwe thoni, 
to determine whether an »<lvcrti«ng canifaiign in the i>aily Pre?«a of 
an article in daily houmdiold u«ie had l>«tuk planned upon the mosit 
oconomif andelToctivc haniM ? lIn4Xifrporated Ac^aunUxnU (Final).) 

10. Draw a hiMt4>graiu allowing, on Uie aame hiuiiH, the comjiarative 
wiigea in 8Utoe A, B and C : — 




j Wngcft fX'r Week (1). \ 

{ 

No. of Wage Eamt ni 

in State j 

; 

Not 



; 

EswediiiK- : 

ExiHtefliiifi;. 
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4 IM I 1 

5 00 
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17-00 
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3406 

3U4 1 
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HOO 

17H7 
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1 2000 
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23 W i 
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56 1 

24 -(HI ■ 

25 00 

05 
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27*00 

70 

320 

i 

i 



(1 H€ 0 rpifnU*d ArmufUanls (Final).} 

11. (fivcii the data Udow, 

hmr would you compare the total 

pr(.Hluoiion in MkC with that in 1894 ( 




i^rodiirfian of WVr<»f<'d 
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(InearporaUd Aoeottnteiihr (Final),) 
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12. Gmph tbe foilcmng dl^U tlw mofit eSeotiirdy ooitiparativo 
tonn :— 


f"ow;>ancWtt!f Wagt^ in 4r B a»kf C* 

A. SitAto H. I 

Vt ‘. t»f • No . of j 

Kanins . ' 


I Wttg )!!« ppr WfH»k ; 


t 7‘99 

; - ii yy 

1 10 (XV - 11 90 

I 2 (MV 13 90 
14*00 15‘00 

lfl ‘ 00 - n 00 
18*00 

20(10 21 0 i » 


:i7H4 
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H.tHt4 
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;< 4 . H 17 \ 
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( / nrorporntr d .1 mm nSnnt/f f Final ) , ) 

13. From tin- foliiiwioji! oon/>tnii't a (li/i^rrHin. ahow'iniJ tho 

jnoothly tnrrukvor uf thf A, 11 (‘o.. Lt<l . for tlio thrcH* yoan* (-mkHl 
HI r .* 2 .’» ; ~ 


i 
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[Umdnn .4 Mwm/mn nj ( 

'rriijinl ArrtrunJantH,) 


14 . Dcfimi t ho follow in>» U*nn}« : Ogive; FRHpienoy Orajih ; Index 
Number; Motif; Siandanl iMviatioTi. {Ixmd/m A/^MftcMti^nrjf Cfftip^d 
Aecmniantn.) 

15. Whttt nilfj* would yi)u obey in flm»^K»lhing t* fi^tiueney j^olygon ? 
{Jnmrpofttird AcmunlanU [Firm!).) 

16. What in a Oalttm ( Iraph ? 8taU; how' it is ronstnided «ml 
itiierpretetl. i/nc/Jrp^/mUA Arr^tni^anU iFirmh ) 

17. Draw an illustrative diagram ahuHintr wh«T faet* you would 
graph on me ebart il you were ai^ked to show monthly thereon, over a 
|)eriod of throe years, the maxiirium of uwful infomuition in regard lo 
the aalea of one product, (/nrorpofo/cd Arcmntftni^ •J'itmi}.) 
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18. Omfnite Z- and 5-y4Nur moving averagiM Tor th« following 
indexan relating to the pGrtwi 191<><-192<) : — 

mK 95, 108. 100, 98. B)0. 100. 109. 108, (HI. 103. 

Plot the (lata and Ixith moving averagcH on the* aame chart. (J^tiifdiag 
Hocidm imtitutfi.) 

Ht Oratv a graph from the*, following figures, illustrating the dis- 
tribution of sox and ago of the populaiton : 



I'tmultUum of pjfufinnd and WttlfM, 1921, by *SV*t and A^. 
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CHAI’TKK XXll 

LOOAKITHMS AXD 'IIIKIH tJSK 


Ldgarithms Simplify Caleulations* If i\w I<igaritlun8 of 
numlx'rK am Huiwtitiited for actual innnWrs. tlic UMliouamaicH of 
multiplk-ation, divwion, and raiairi#; to vahoiia |Kiwerti, 

<?xtra< ting of ,s<^l^aw^ ruin; an<i other i« gmatly 

Onoe the inetiMMi unders<<«>d and it ia quite wimpfcV"* 
logarithmic (‘Hh‘u1ali«n»> am very Kuv<y, 

Wbst are Logarithms? — Xaturul nundH^rM <‘fin he Htaied na 
jauveni of 10. Logarithma o{ tl^e numberH am the exjxiiienta of 
the [KJwerH. Thi>i w ill he understo^xl la^tter from exuriiplea : — 


100 r Itt^ therttfore the h»garitinn of lot* \h 2 
10iM> . Il** .. .. hwa* :i 

10 . hO ,, .. 10 in I 

I Oo" „ „ lil4 0 

When a numlKT in lcs>‘ than 1, llu* lc»garith}n is negative, 
Tlius for 

O OOl the )(»garithrri iM It 

0 tHMri - 4 

0*01 2 

01 „ 1 


It will l>e w?en that the logarithinft of the alano nuinttem are 
all itiU^gral nutnlxrs. I’he lf>garithm**t of all rather numU*ra which 
are not multipica of 10 arc fmetionK. 

It will lie therefore? that : — 

For any numl>er between I and 10 the log* i.*» ItetwfMm 0 and h 
For any number twtwwn 10 and lf)0 the h»g i» lx*tami 1 and 2, 
and m on. 

For any number lie! ween I and 01 the log i« l>etw©f*n 0 and - I. 

• It w amal te write “ logarithm of *’ as log. Tlaw we Miy IOC* s** 2, 
and KO on* 
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For ftiiy nunil)er Ixjtwmm 01 and 0-0 1 the log i» iKdween — 1 
and — 2, and bo on. 

Aliy i» ahmy.^ trealofl m jKxsitivo, but as a 

nuinl^)«!!r Iobb Utan ! luvs u negative ]og, the log lois to bo written 
jn BiJtdi n way that the fractional part is kept i) 08 iiive. How this 
is done will l>e oxplaituHl pn^atmtly. 

How to Write a Logarithm. 

A logarithm cormist^^ of two i»art*i ; — 

(n) An integral nuinU’>r like thiwo quoted alx>ve, which i» 
called the chiraderi.stic, which may he - or - . 

(/>) A froi'lioiial part cnllcNl the Mand^ati, which is always j . 

'I'o illustrate this look for the log of 20tl in a tahle of logarithms. 
We find o[»|K»sit<> the riumlx^r 2 thh 0 the figun.‘s Now the 

tdiaracteristic r»f any iiumiKU* is one /os\s than the nundwu* of digits 
to the left of the fleeimal yioint. 2o?i has thnn* digits, tlieitdhn* 
the charaoteriKtic is 2, and we write thtf h»g of as 2 ll2Mirs 

Now examine the nuntlw n'20qii. The ntnnher is less than h 
thondom the i huracteristu? is nc*gati\e, and it is one more than 
the nurnlK^r of zeros botwcxMi the dcndmal point and tlie first 
Kignificant figure of the tiiimlx^r. In (e20nn ilicre is no zero 
betwHin the decimal and tlie first figure (2), hence t!it» 

eh« met eristic is one more than zero, and is negative, Lt. J, 
so we write the l<>g thus ; 1 32tHr) (not - I -:j2tdo iKvause only 
the charaetcristic is negative). 

Take another aeries of examples : - 

l^.g ... :i soS(V2 

Li»g t)4:* ri .rv 2 S(»Hfi2 

Ix>g fi4*30 - l 'Ht»>K(i2 

Log tr436 v tl'H08e>2 
0d)4IU» l Si»S(i2 

Log 0 (>t>643r> 3 St>S02 

Ixig U'0iHM)430 4*S08(i2 and so on. 

How to Flad a Number from its Logarithm. -^Suppise w e have 
the logarithm 2fi32l5 and we w ant the nuiidwr it nqiremitB. In 
the tables we turn to the jH>rtion calltHi antilogarithins. an<l 
Imtking down the manti«tsje wetind op)>c)aitefi32ir> thenuml^er 4287. 

In the logarithm 2d»32I5 the characteristic (2) is positive, 
henee the number the log reprtitsienta must have three digita, so 
w'c phM*e our decimal jKunt accordingly, viz. 428 T. 
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If the log had been S 6S215, the nuinljer repreeantecl by the 
log imnst have one zm) Ijotween tlevimal jH>mt in the iiuml)er 
anti the fimt mgiiiiicant figure ; hence we pWe t)iir deeimaJ |x>int 
0'042$7 ; thift in tho uuml>cr ropranentctl by log 2‘03215< 

The following further example#? will nmiht : - 




3fi32If> 

-- 42S7‘0 

5 032 15 

r - 428700*0 

1«3215 

42-K7 

(»fi3215 

4-28: 

i«3215 

■0(^^287 

1 f.3215 

42S7 

3 «32I5 

‘Ofi4287 


i ()MrrTATH>NS 11 Y IXKiAHrniMS 

The ruicH urt^ all tlia;. it in ntKCi^ii^arv to know - 

To multiply numbers tind their an»l ntU them together. 
lxM,»k up in the table of aiitiU^garilhim to liinl the nnmher c(»mv 
j'ponding to the t(»tal. ifwert the dec iinal |)oinl Mtel \ou have the 
re<inirxMl provluct. 

KxtirnpU: (i) -Multi])ly C4 3<» 42'H7» 

Ad<J the logs iff these niunlKUV :— 

l/.gfH-Hti l-SO-Si)2 

]x.g l2ov: I (>32 1 5 

Ix»g of jirodtjet -V' 3 14077 

In tho t^ble of antilogarilhrus 44077 give#* the nundwT 27, MM 
prtxluet 2T;Vjd. 

Example (ii) Miiltij>ly (>430 ./ <» 042h7, 

Ix>g 'd42H7 2 (>3 2 1 5, Init for etise of #v!ding or »iuht rat ting a 

iogarithin with a negative ehttractcri»li<' we ad<l and rtuhtnwit 
10 to make a jioi^itive chara^^terwtic, thus : — 

Ix»g -042^7 8 03215 - lU 

Ix»g 0436 3 H0S(t2 

Log of prtKluci ■*" 12 44077 — K# 

2*44077 

Antilog of 44077 27501 

/. product 275'Ul. 
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To Divide Numben. 

SuhtrarJ the logarithm of the divisor from the log of the 
ciividood. The differem;« is the log of the quotient : — 

Kxamjjlt — Divide 161*2 by 37-49. 


l.og 161*2 

V 2*20729 

Ixig 37-49 

.... 1-57392 

I.rOg of quotient 

0-6.3337 

Antilog of 63337 

42!t9 

quotient 

•t:. 4-299 


To Extraot the Root of a Number. 

Divide the logarithm of the ntiinlK*r by the in<Jex of the nK>t; 
thi^ quotient in the log of the deainjd 

Kxamfde (\) Find the square nwd of 1S3J84. 


183784 : 5*26430 

Divide by 2 2)rv2643(» 

l/>g of square root 2 63215 
Antilog of 63215 42s7 

The square root is 42H-7. 

Hjritmpk (ii) - Find the 51h rt><»t of H 4 I 40 . 

U»g H4Ui» 4 925<H» 

Divicie by 5 5)4 ■92500 

*9K5 <m» 

Antilog f>f 9 H 500 . - IHiOl 


The 5th nH>t is 9 '60 1. 

To Raise a Number to a Staled Power. 

Multiply the logarithm of the number by the ex|>oncnt of 
the |w>\ver ; the prtsluct m the log of the requinxl po\ver. 
Ajrfimp/f."’ Find the eulie of SH). 

=:=: 1*95424 
Multiply by 3 5 H6272 

Antilog of 96272 -=: 7290 
A 299 eubcHl 729d>iX> 

To Find the Geomelrio Meaa.— The geometrie mean of 225, 
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475, 699, 5913, 29S40 is V225 X 475 x 6^> X 5013 
This cwi be soivwi e«»ily by lugarit hms : — 


Ii<»g 225 

2‘3521i< 

.. 475 

•iintUill 

«1M» 

■ 2K444S 

5*JI3 

:i-77?Hi 

., 29S4U 

4*474St) 


HillUlMi 

Divide hy 5 

5)1 (111 990 


3' 2231*9 

Antilog (‘f 223ft9 

1«749() 

<HHnueinv moan 

1074-9 


yi K.STlOSJ< 

J Muluj.ly :i74 tl. ami :n4<J • 

2. ^ly smtl timJ lilfh nH>t 4;>f 7K,240. 

J (^iUr* 4^.‘» ah<l thir result l»y li'iv. 

4, Fuiil tin' )i«‘«iTnetri< uienh of 4|H. iJHH, 

"i Whnt rs an* represe nted l»y t he {ollf>wiri^' i(»^Arilhm» t 

3 7,V,r.7, £>7M)t>T, <rs|2td. 4*7kW 

i incNj, <ite?i7.s2. H7r»i<tin, 4‘7tKit)t» 

Kind tlio folhfwiiij’ 

('uU* riK)t <jf tWu*, S<piii4r<- of Tiltlt'S. 

Siptiir*,’ r<K>t uf l s37M. t’ulie of (,i 

SiNih t\hA f4 :jtiT2Ii42. ir.th n<»f of KtUUKMt. 

7. If log 15 in I 17<^t!I write logHrithfn» of the following iiumlforH ; — 

ir^KKi 15 \:mii 

i:nMK»<» *tli> fnd5 

i:»»t (iHK>js5 



APPENDIX 

Signs Commonly Usep is Statistjos 


5- /) nioana the mmimation of - 

Thun S(ar») !« f 2® 4 + . . . 

X in usually ufiec! to denote u variable, ite individual values being 
iiulicaied by a;j r, *3 . . . x^. 
n the numlMor of items. 

r4 arithinotic average (iiiao aometiineH written r). 
w i« umially u«ed for “ weights/’ hence ic, ic-j . . . htg weights 
for individual iteins. In a frequency distribution / or r 
may l>e u«h1 instead of v\ 

f frequency. /, and /j are the fr<^quencie^' in the grotips 
of w hich the modal group forms the ceulie. 

( sw distancr from average. 

K(ff) gwmotrio mean or average {g - x X 
m V items in a gnnip or seruw*, 

M S'- mc^iian. 

Z ^ mixle. 

c ^ ' da«» range or interval 

1, and Ig limits of a luodul group or of the class cotitaining 
the meflian. 

d f “ deviation from arithmetic mean (r u). 
eip. deviation fr(»ni nnxlian (r - M). 
d, - " deviation from incxie (jc Z). 

^•1 S*iii mean C)r average deviatiou. 

I'W vl 

cr Standard deviation - --- • 

V n 

(f* variance. 

Qi and Uiwor Quartilo and Upjxsr Quartile (the median 
(M) Ima lietween). 

Q,lK Quartilo Deviation (semi inter qiiartile rajige). 

V ^ Cooflieiont of Variation ( l 

a 

ivh^h First, sw ond aikI third coeftkienta of akew7iesa. 

6 CCS alaadute error. 

€ ^ relative emir, 

PM. w- PoRsible error. 

r Coeflfiebni <d correlation (or co* variation). 

A »» diftbrencfu 

m 



THE IX)NI>ON ClIAMHEH OF ('OMMERi^K 

(iN'OOHrOKATKD-) 

S14UN(; EXAMINATION, \\m 

FOK 

HlCaiEK CoMMEltOlAL Ein’CATJUN Cebtikicatks 

Monday, May 'Z'Uh - 7 ta 10 />.m> 

STATISTICS 

Exomimr ]*ko 1 '\ K. H. Fouhehteh, M.A., M.i'oju. 

I-VSTRCCTIONN TO ( ANDIDATES. 

Six qwMiunfi to he ntmcf^xul, of which otit mM<»/ he either 
Question \ or ' 1 . 

1. Th« 'riiblc hIiowh lilts DlsiribuUon of Wf^o EiirjH?ni in a 
(\»inoany i)y woc^kly carningj«. 


dfdy, 


No of W nfii WtH'kly 


Konu*n»* 




KM. 

20#. 

7CH.I ' 

20#. 

30«. 

1200 

30ii. 

40«. 

1803 

4fM. 

50«. 

27UO 


TiOit. 

3048 

aiM. 


m3 ; 

70#. 

! 8iiA. 

750 ■ 

80». 

tKM. 

200 1 

IKM. 



« 


From the above table obtain by ifniphit^ai methcKiH (a) the 
median; (6) Um; upjjer and lower quartikts. Kmm theae calculate 
the quartilc coefficient of diaperskm, 

2. The price index -numberH of ten fixxlatufllic* for two yeam 
1SH3 and 1030 ajre : — 
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12 2 4 5 6 7 H 0 10 

UH3 57 05 60 70 72 73 07 HI 02 97 

1930 77 91 K4 91 95 112 95 143 120 132 

FiihI a mo-asuits of tliii conflation iH^tweon thcae two aeta 
of indioaa. 

3r Give an aoeourit of Uio oiHcial motlicKl (»f meaaurinj]; changaa 
in the If tall pric?c« of working claaK “ no<j«^iri€*a of life/* 

4. What do you understand hy (li«j)erHion, and what are the 
diSerent ways of measuring it ? 

5. Explain what ia meant by tlie following terms* : — 

(n) Unemployed ])er8on* 

(6) Import.^. 

(c) Raw Malerials and AiiJekw mainly unmanufactunMl. 

((f) ^Shipping entertd anti cleared with cargotjs, 

6. DIhcuss im|K»r<rtii<f td exact definiiion in statistics. 
Illustrate your answer by refeientf t<k either {(f) occupiiti(inal 
statiatics ; or (ij) statist ics of the llahimf of 'iVade. 

7 . Write notes ujKm two of the following ; - 

(а) Simple and ( ’om|H)und Bar Charts. 

(б) Fn^fpiency ( ‘harts. 

(c) Z Charts, 

K. (dve wane accinint of the British otlicial stalistics ivlating 
to transimrt, 

9. Show b<iw* the per c/ipita consuinj)tion of t4>min(Klities can 
la* UMsJ to help in sales investigations. 

10. Discuss the forms of rotiini and n^porta w hich w'ouJd 
Ilf of value in asac^ssing the Bnancial jioaition of a wmpany. 
How’ far w<mld they (list light iHH>n the efficiency of the 
inanagr^meiit f 
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THE LONDON ASSOOIATION OF rERTIFIED 
A(XH:)1 NTANTS 
(Limitko iiy iirARANTKi:.) 

FINAL EXAMINATION, Jl’NE 1{W> 

SIXTiON II 

PHAOnCAL ACCOFNTJNi; AX1> STATIKTR>^ 

Part H, 

1. An nnliinatt* of llu' popniatRui <tf n losvn is ;;iven hh 
' v^hereiii* fU'tiially tht‘ poptilaiion is 

l\)nipuU‘ (r/) the Ahs»>liit4‘ Emir; (/i) the Uelative Km»r; and 
{rj the IVr<'eiitage Emtr, 

t!. State the ( hid advantages of a iogarithinic s^vale gr(*ph m 
eompauM] will) a n/itural Kt ale giujdo 

ih (,'aleulato the standard deviation from the following data, 
using the short nnit met hod : — 


Kxeoi'<img. 

N*t»i 

/. 

7 

\ 

s4 

• V 

H 

i 

'M 

4 


\ < 

lOJ 

f» 

IH 

11 

1 ' 

1 

"i 

»2j 

7 

W 

liv 

i 

IS} 

:t 

IS} i 

Hi 

i 
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UNION OF 1.ANCASHIKE AND CHESHIRE INSTllUTES 
AdVANCKU C^MMBttCJAL C 0 UK 8 K 

STATISTICS 

Mtmduy, April 8^4^ 1935 — 1 to li) p.m. 

Six questions only are, to be arimr^retl. Yavr selertwn must include 
AT LKA.ST ONK of the Shined qmsiions, 

fiquamt Paper and Maihevuitical Tnhhs are, supplied, A Slide 
Jink and Tahks of Squares , eie.^ may he med, 

1. The riiimber« of a cortatii elaH8 of workjK^ople rec^eiving 
dilFert'nt wages are sm IoIIowh : - 

WRfroN 20<».-20*. (Vi. 2(M, 6(i. -2U. 2U. (Vi. <W. 22#. 

Xo. workoriii 3 7 12 10 

WMjjfM* 22#, 22#. (Vi, 22#. (Vi.« 23#. 23# -23#. fti/. 23#. iVi. 24#. 

No, of workom 84 r>2 U»3 

Wage* 24#, -24#. (Vi. 24#. (Vi.-2&#, 2f>#. 2rw. (Vi. 2;i#. (W. 2(i#. 26#, 20#. (W, 

No. of workofi 68 32 lU 16 3 

lU^-iahulate data in four groupw^ ex|>reH?<ing the nuiiii)er 
of workers in each group iw a fH^rmitage of liio whole. 

2. The ef^limatotl ex|HMiiH>8 of an iroliwt rv consist of £487, (MX) 

f(»r wages and £216, (.HH* i’or (»ther oxihmiw^s; and tho estimated 
reccipta from wdo8 are £75(».(«K>. (’alcnlate the estimated net 
protit4i, giving th(? of luwible error on the (u^uinplion that 

tin? amounlB stated are liable to errors of 2 |H‘r cent., 8 jkt wnt., 
and 1) [>or cent. res|>eotively. 

3. Find the average of the iteiuA 71*9, 83*7, 52*6, 97*3, 39*9, 
72’U when wcighUxi with weights proportional to 2, 5, 1*5, 7, 4, 3, 

What would \h' the approximate effect on the re.8ult if all the 
weight* w ere incit>aited hy 0-5 ? 

4. The (uindier of |ieople employed in a certain industry 
decreased from 10,820 to 6745 betwwn tho years 19<.M) and 1930. 
Estimate the numl>er employed in 1920 on the two assumptions 
that the yearly iiuml)ers formed (n) an arithinetic progrecwioii, 
and (6) a geometric progression. 

5. Find the arithmetic mean of tlie wages of the wwkpeople 
given in Question 1 . 

6. Draw graphs to iilustmte the variation in numbe» of 
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students in cotton treaving and cotton spimiingf as given in 
the table : — 


I Year. 

1 1933. 

. 

1934. 

1926. 

1920. 

1 1927. I 

1928. 

1 Weaving students* , 

! S}>inning students . 

i 2300 
; 3<K>0 

2600 

3200 

2H00 

3300 

3)00 

35tH» 

3200 ! 

' 3HM) 1 

3600 

2mH) 

1 Yenr. 

; 1920. ! 

1 1930. 

; 1931. 

’ 1032. 

; 1933, 1 

1934. 

; Weaving Ktudewti* 

; Spinning stiidentrt . 

i 3400 I 
2900 i 

mm 
: 2500 

^ 2700 
2(8 H) 

liWKt 
; UiMI 

i I4(*0 

1 lltM) ; 

If 


7, Draw a block diagram (liUtograin) to ix'prescnt the 
stHtistica of Quc«tiun I, and use the diograiu to eHliniate nmghly 
the median aiul mode of the? distribution. 

8, (Vil<*uhite the standard deviation and the quart ile deviation 
of the wage distribution of Qui^stioii I . 

•9. The nurrdK'rs of ]a*rsons injuretl in roar! accident>H in 
Mancluv'^ter during each <if th<? thirty wi-eks premling November 
:ird. 1931. wen‘ : 72. (iO, 47, UH, iU, 52, 45, 04, 55, 59. 49, 58, 
52, 79. 59, 7(1, 82, 52, liO, 90, K4. 53, 52. 58, 53, 53. 49, 57, 93, 07, 
Use these tigunw U» explain the inetl)od of moving averages to 
draw graphs shining the general tnuid and the short-tirno 
tluotuations. (Tw* tive-woekly averag^^a.) 

•10, During the same thirty woi*ks as iboni* eovered in the 
statistics of Question 9, the mimlKiPH <d persons killed in road 

accidents in the wlnile of (Jreat Britain were ; 1 18, 133, 120, 124^ 

128, 127, U9, 134, 153, 142, 134. 139. IHO, 144, 144, 150. 149, 

HKb 159, 159. 142, 190. 159, 191, 130, 144, J3I. 153, 198, 178. 

Calculate approximately the (‘oeitieient of correlation beta^oeii 
ihcHt* two sots of figures. 
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ROYAL SOCIETY OF EXAMINATIONS FOR 

ADMINISTRATIVE AND OPERATIVE STAFFS OF 
HOAD 1'RANSPOKT ITNDERTAKINOS 

OHorr III 

ELEMEKTAHY .STATISTICS 
Tiiml/iy, May 20/A, 1930 
[Three himrA 

iVo/ mint than sevkv qucntUmj* to be atUmpted. 

Anenver (ndh i{uejitiofu^ in Section A, three in Serf ion IL 

the qur-Mion in Serlion (*. and one question in Section />. 

Section A 

-4«-^wwpr jioTH qntudinn s 

1. If you wm" iwikecl to <‘oti<Jurt a xtatirttii^al inquiry into t he 

trallicM of a l>u« undertaking with a view to aHwrtaining whet her 
the average \nyr jMt^HUiger and the average distarice 

travelled |kt paaM^igcT tven' iinireiising. deneriU^ hriefly (a) tl»e 
basic? data you w’ould requins (6) what sUqw you wnmld take U) 
aaaemhle the? data, and (r) what methods you w'cuiJd employ Uj 
analyse Hueh daUi. 

2. It is wquiml to ejctimaie the ]K)pulatiori of a large town. 

The laat wm» taken five years ago. W'Imt methcHiH do you 

MUggCHt i 

Section H 

A wwvr TiiAEK quest iems only 

3. How* would you di.^ctlngumh : — 

(i) 41ie Miniple average, 

(ii) The weighted average. 

(iii) The median ? 

4. Dealings in a certain »ecurity at the following prices took 
plac?e on the Stock Exchange : — 

looj looj icK)^«„ 100/, UH>j loot 100/, \m\y 

UHl/, lOOj m 99i 99/. 99i5 99j 99J 
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Find 

(i) Tb© «v©n4g© price. 

(li) The median price. 

5. Find the moan, mean deviation, mmic and quartilee of the 
Stock Exchange prices (juoted in Question 4. 

6. If average money wages ruse 20 i>er OTit., and the nJUwl 

l>ttrcha«iing power of money rises 10 per by iiou much do 

average real wages risct I 

7. Crude birth and marriage rates are commonly oalcalaied 
as HO much iH?r 1000 of the population. (Viticifwt this method, 
(/an you sugge^st a l>etter ^ 


Steertos C 

J n^urr /Aiw 


8. Draw a rough bar diagram (a histogram) illustrating the 
wage data Hh<»wn heluw. Would a <‘onlinuous curve have Ixsen 


more ajjpropriate ? 

If not, 

state mnMHLs. 





WiM'kIy 

of Wftgi's at 



JtaJy, 

Dei . 3Jm. : 

1 

])<•( . sut. 

! 1 

Hd4. 

1924. ; 

UI2S, 1 

1930. 

. .. ^ 

1 ’ 

s. ii. 

41 , d. 

V.' d. 1'^ 

$. d. 


3K U 

; 50 0 i 

OK 0 i 

59 1 

1 lroiimouMi'i> 

41 S 

‘ 0 i 

02 1 

02 4 


1*2 10 

40 1 ! 

41 11 ' 

42 1 


i 


•Section D 
ONK qufMion mil if 

0. What statistical units would you emjdoy to (rompai'C the 
relative operating costs of two toad pfMwenger tmnsport under- 
takings ? Giro your reawuut. 

10. Upon what basic data would you calculate the following 
statistics used by trans{>ort undertakings : — 

(i) Operating ratio. 

(ii) Average scheduled speed in servicje — m.p.h. 

(iii) Average number of servicse car miles run t^er crew 

per duty ? 

11. What is the object of the calculation of a retail Price 
Index ? Explain the method of calculation of a typical index. 
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THE SOCIETY OF INCOHlKHiATEI) AC(T>rNTANTS 
AND Al^J)ITOHS 

FINAL EXAMINATION 

HKiri 

alUnved — oti4>anfi’a h(df A.owr«<) 

IV. STATISTK AL MKI HODS 

(Canditlatcj* attempt riv k tpteMkm^H oahj) 

1. Examine tho olmrairterKsticj^ and luirpoHeis of rhijssi(i<*atioii 
in M.atiHtir'ul rneiluxlH. 

2. State tKe <H)nj*itlera1ii>iis ynu would ohsen e in t onstrncting 
a tftatiHlioiil table, 

3. Arrani^e the hallowing data ifi a fM^jiieney distrihiilioro 
Calculate th<^ nrit])iu(di(' average, iix'dian and mode. 


,f)f If'ok/f# nf Wttkly Wmp: hUtnn ra 


WoiUK' 

X<». of 

\V.< 

kiv 

No, <jf 

Wugf*. 

A\ag«'- 

KariRTH. 

Wagf! 

\\ ap'- 
Kantt'rM. 

(O f 

i2) 

(I) 

(2) 

Ji, 

it. ' 


s. 

»/. 


u 

0 

i 


0 

1 


0 

1 

20 

M 

1 

IS 

0 

4 

:io 

O 

10 

i\i 

0 

•1 

:u 

0 

! 

1*0 

0 

7 

;t2 

o 

1 


<) 

1 

U2 

ft 

1 ! 

21 

0 

4 

:t5 

0 

i i 

If 2 

0 

4 

ao 

0 

1 i 


0 

2 

118 

0 

1 1 

24 

0 

8 

40 

0 

:J ; 

2r» 


7 

45 

0 

fi 

25 


1 

50 

0 

1 i 

*'*■7 

^ I 

0 ! 

j 

1 

f»5 

0 

1 : 


i 

i 

H..-- - ' 



r*>nij 

I 72 / 

1 ; 


4, What niles would you oI>ey in BincKHhing a frequency 
polygon ? 
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5. State the advantages and disadvantagea of the ariihroetio 
average. 

6. Calcttlaie to two decimal plm^es il»e standard deviation of 
the following frequency dfatrihution : - 


ta. 1 

1 J- 

m. 

Ui ; 

2 

4 <t 

20 

i 22 

4 ft 

25 1 

i h 

no 

50 

H 

55 

35 ‘ 

: 3 



7. Gra)}h the short-tiino oscriilations of the following price 
iiuiii^es, using a Imlf yearly btvfte : - 


Month. Jndox. 


1 

1 Kt) 

2 

' H3 

3 

I 80 

4 ! 

1 91 

5 1 

83 

6 1 

8.5 

t 

i 80 

H 

iMt 

0 j 

n 

10 ! 

1 m 

n i 

\ 9i 

12 

94 

13 

lf»0 

14 

hi.5 

15 ! 

' 102 


. ml h . ] 

li^tlr.X 

10 1 

90 

IT 

98 

18 

100 

19 

114 

20 

112 

21 

109 

»>»•» 

too 

23 

112 

24 i 

120 

25 

IIH 

20 ' 

112 

27 

no 

28 ! 

107 

29 ' 

113 

30 < 

115 


8. What is a Oaltoii Graph ? State hoa^ it in conatnu tetj and 
int€ri)rcted. 

9. Mr. X is ordered abroad for his health for thn5e years and 
gives you a jK>wer of attorney to manage his Ihitse dra}>ery 
businesses situated in difTerent parts of London. 

Sketeh roughly the form of statistical chart or charts tliat you 
would ask each local manager to provide. 
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THE KfKIETY OF INCmPORATET) ACXOUNTANTS 
AND AUDITORS 


FINAL EXAMINATION 
May, 


{Timt ftlhuH^/i- mie-and-a-half hours) 
SrATLsriUAL MEI'HODS 


{CandukUrjt should aitfmpt FrvK queslums only) 

1. Why i» sttttifitical necesiriftrv, what an.^ it« Uf*es ? 

2. (.^aanify the motho<l8 of aUitifitical invc^ligation, and slate 
hriefh* their r(3H|ic^rtive merits and demerits. 

Jl. Work out (showing y<mr workings) (he luosl alwolutely 
mrrurate result of niultiplyiim; hy JO/M) when the digits in 
iirtlieH only are aceumie. 

4. ('ompiite to two plaeen of de<‘imals the staiuhiril deviation 
(if : 


in. 

Mui- /. 

I'umt. 


m. 

Mid* /, 

Pnint, 


(i 

7 

S 

•J 


10 u 

4 11 ) (0 

(i 1 2 0 

\‘2 n » 


fi. State the advantages and diaad vantages of the median. 
t». Draw a histogram showing, on the same basis, the tom 
parative wag(*s in Slates A, H and V : 

I jH'r \Vr*>k ( i Km. r»f Wogr Krtmt.Ts in Stttto. j 



■ Kxivoding. 

A. 

n. 


2.00 


105 

204 

39H 

4.(K> 

a.oo 

38(» 

1050 

1010 

0.00 

' 7. WO 

502 i 

2490 

1017 

S.OO 

: W.OW 

1330 

1216 

2203 

10,00 

11,90 

1740 ; 

890 

2842 

12.00 

; 13.00 

1020 ! 

1724 

3390 

U.OO 

; 15.09 j 

i 1325 ! 

^612 

34H2 

IH.OO 

; 17,90 

1 1095 1 

3490 1 

3144 

18.00 

i 10.00 i 

1 800 i 

1787 1 

1498 

20.00 

! 21.00 

500 ; 

1224 ! 

354 

22.00 

i 23.90 

1 378 

700 j 

50 

24.00 

; 25.00 

i 

020 


20.00 

27.00 

70 \ 

320 : 

i — 



iiriiiiF fw^ine T0<) diffen^nt t<) take out 8ignifiranit statistics of its 
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8, Define Hkewiiofits. State the formulie for the various 
ooiifticients of KkewnesH, adding note® on their res|jcctive 
advantiigeif and diaad vantages. 

Use the following fiyinlxik : 

a arithmetic average, 

M - nieilian, 

Z mode, 

Q " t|uartile, 
d deviation. 



EXAMINATION PAPERS 


217 


THE IXSTITUTE OF TRANSPORT 
GRADr ATESH IP EXAM IN ATI ON 
Thorsd<tyy April 27/ A, lllSl* 

{Time — 2.3n pjn. to 5,3^) pjn.) 

ELEMENTS OF S'l A'l rS'I’TOS 

(Six hiit tutt wore than si,r - ■'it ions shonUl he iUtt^fnpted) 

L Estiiiifitf from eiu li of thf‘ toilouiui^ the value of 

total iinj)oits, showing the iimitK of estimation : — 


JnJia hnpttfis. 

Aprd /f> pUmtifT, 

1 t»:iM 

linjM'ri'' frciij : 

Arnuiint 

i Lakh- m/ y). 

I ’4'!' ( Vlil . of 

I'llltr'ii 

Uil.Au 


'I'/itii} t?rit|.h Knifuir , 


tloi 

.... 

a.ITi 

H-7 

Irt'rriijinv .... 


H 3 

r.s.A 

4.117 

hli 


L. „ 


2. ('oinputo the averagf^ of eiuh of the following diafri- 
hut ions - 


of liritish Jk/rn a*>d fornipi limn Malcin in 
('nropJa, HKU 


I A^Jtcs : 

Vfihr 15 

15- 

211 : 

25 

:i<f- , 35 

! *•>- i 

British . . 

4 *.* 2 

4 35 

hm 

IMm 

0 20 94m 

12(17! 

Foreijcri 

7-05 

3/55 

7*07 

12 07 

13 OO 12 01 

; IlM 

j : ; 

45- 

; ah' 

i ; 


05 ttinJ i»ver 

iXotal. 

1 British . 

12*49 

9 97 i 

1 e 50 : 

im 

7-00 

i 100 i 

Fonngt* . ' 

10 111 

7-211 i 

i ■ 

3 35 

5 02 

i 100 i 

1 1 
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3. From the datA of Qnention 2 make cumulative tablee for 
the agei) of British bom and Foreign-hctm lualeH in Canada in 
1^31, and draw cumulative graphs for them. Frr>ni the graphs 
entinmte the me<liai\ an<l quart ile agen. 

4. (>>mpute any per<?cntage.s or ration which you think would 
assist in a belter understanding of the following table : — 


Orrmn fCurnut^n «/ Iiriti»h Skipping i'»* Trails , H)31 



1 rhHM 

Kxf^T'nwfH 

NVt 

Kiiuj of 'rrwlr. 


Ahn»iul 1 

K*'0«ipts 

! 



/£<HHl). 

r.K. ami Kinpiit* <VniiifrM*s 

27 0 

lOfi 

173 ' 

Kmpirf,' ("nunirifs . 

7 7 

t-s 

j 

17, K.. imtl Kt»p?ign 

Erapin* r\Miiir,ri*'w surl 

21 2 

71 

I3M 

C'fjunti'U's .... 

s ri 

r»o 

3r. ' 

Fortagn <7omUric« . 

7h 

41 

3 7 

TmIiiIm 

73 1 

31 0 

412 ; 


5. CoirifHite from the following data the average amount of 
sales jwr whop for the whole ginuip of huaincHSiC's eovered ; — 


Hrinil Tr»d{, iCm, HKW 




JN'rtx*nrimt^ 

Av'»>rrtgc 

Av<(*rag<» 

iSizv of llu^iuoKM. 

SuirilM'f 

of 

XoiiiVmm* of 
VerHi*uii 

Sal«*« j>t'r ! 
ri*r^«*,in ! 



Sho|H. 

jn'r Shf>p. 

(£)• I 

£100 ftijtl ilimi 

£ri0<l 

40ii 

2*0 

134 i 


£1.<HM) ; 

20'#i 

2 « 

! 260 1 

£I.OfH> 

£2.r><M) 

2l’l 

3 5 

445 1 



lOO 

5 1 

678 ! 

£5,tMH) 

£nMHm 

5 1 

1*5 

014 1 

( £MMHm 

iAO.iHK) 

2-7 

lK-0 

983 j 

[ £50JH>0 *)r inorf* . 


0 1 

nM>‘2 

1,015 i 


t 


6. Explain the mivantag4\s of a logarithmic ac<ale. nsmg as an 
illustration data derived frcun some of those in question 5. 

7, Vm the method of moving averages in order to obtain the 
seasonal variation in the following series : — 
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Ooti of Lirinf^ hidtjr A«fnW 


j Month. ^ 

\m. 

1 mss. 

uos. ; 

J034. 

» i 

153 

147 

1 142 ' j 

142 

i 2 

m 

147 

HI 

141 

3 ; 

150 

)45 

{ 130 1 

140 

1 i : 

u: 

144 

i 137 ; 

130 

? 

147 

143 

130 ? 

137 

; 

145 

142 

! 13« 

138 

i 1 >' 

147 

143 

138 1 

14} 

i 8 ^ 

N5 

141 

13» i 

142 

i « 

145 

141 

141 i 

143 

: 10 

H5 

5 143 

Ul 

143 

n 

146 

143 

143 

144 

V2 

14K 

143 

U3 

144 


8. Kxplairj the arlvaiit.a^»i'8 nf wni^htrd avcragOH in 

ooinputation of inficx number'^. fb»\v far in ihia jKiHHilile in iho 
< a4i<‘ of wholo.sale firiro irniioei^ ? 

1). Kx)>Uiiri t}»e ncwl for exart definition in statistics. Ilhw- 
trale witlv refeif'ruH' to sratij^tirs of trade and tnuisfiort and 
niieniplovineiit. 

10, What are flic advanta^t^s and cliHadvantagr^K of the mfnf4e 
method of sUitifitiral inquiry. 
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TttE BUILDING 8(X;iETIES INSTITUTE 
SKCXINI) EXAMINATION 

ELEMENTS OF STATISTICS 

Thursday, 22nd June, 1939 

(Thuf alhmd — tujo h4mrj*, 4--0 p.m.) 

Examiner : Mk, (C L. S<*hwaktz, HA,, H.S<'.(Ecori.) 

{Answer Question I and thiikk (fthrr AU questioiu 

carry e/ptal markfi) 


IVfMUlM ill 

XumlsM' tif 

in 

XiitnlK*r id 

lloiiHchohi. 

IttfU.'whold.N. 


IftiUMidioUls. 

1 : 

Ft 

7 

52 

it I 

75 

K 

29 

5 ' 

OH 

U 

2« 

4 i 

i:i5 

10 

7 

r» 

1 22 

11 

K 


HI 

12 

1 

, . 

... ........ 

- 

.... — — 


tlw* riuinlK’T of houH<iholrl8 aw a fn'qurncv j^naip, find 
thi' averapc, median and the upjK*r and lower quart ilew. 

2. Plot a fivqueiiev eurve for the data in Ouestinii J and use 
it to explain and measure skewness. 

3, Seleet at random 20 numl>ers hetwe>en 0 and 100 and then 
ealeulate the standard deviation and eocflieient of disjx'rsion for 
your ijroup. 

4. Discuss the m^ed for exact definitions in statistics, illus- 
trating with reference to {K>pu)ation, housing accoiniiiodalion or 
external trade statist ies. 

5, What averages are in (Hunmon use in statistical treatment 
of data, and what lire the sjieeial a<lvantages and disadvantages 
of each ? 

fl. How is the sprtwl <»f a statisticul series alnnit an average 
measured ? ^cVrrange in order of variaVulity of height poUi^emen* 
the candidates in this examination room, guardsmen, a stage 
troujie of dancing girls, and housemaub. Give your reaaoan. 
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7. Construct a weight«<l index numiK''r of the cost of a budget 
in year B taking the wst in year A a« lOO, from the foDovring 
data : — 


s 

i Ycur.l. 

Y«’«r li. 1 Wtaght. 

i 

d. 

d. ; 

j lO?nt 

0 0 

12 0 ; 20 

? Hrcuit p'r 4 ll>. . 

it 

R 10 

Hau*^r p'r lb. . 

1 :» 

1 0 i 4 

Mfiit p r U). 

u 

t li ti 

^^ilk pT <jiinrt . 

;» 

H 5 

Ojtllp'frwl. 

1 Ti 

) 1(1 .1 



..... 

- 

i 

1 (‘la-''*' 

Nnrnl>M of 

Atnount of 'IVaal Iii(*<ijiio 

! iDullarv), i 

f\ r'i4»u>v 

lO t'i'ivc'O b\ Ivu'h 

1 

in i 

{iHH) Di.H.irO. 

1 0 ■ TiOO 

I.h.'T 

(185 

! boon 


O.NIS 


I2.t0x 

1 5.02a 


5.222 

s.ais 

i ii,ooo ;bo«»ii 


7.;tH 

! 3.O00 ,'i.OOO 

l.3s:i 

.'i.m 

5.00ri lO.OMO i 

5S7 


i ia,<ai0 2r»,oo0 

; ! 

l!»2 

2.H0S 

Draw two circular 

piclograms. om 

‘ sh«(wing the nurnlHT of 

fK*rs(ais in each class, and om* showinj: 

the total income reoeivfdl 

by each class. 



0. ? 


i 


’ Xnrnlv-r 


('lasiK. 




1 

Vi ar IsOO. 

Xi Hi laiMf. ; 

i I'll 

1 

2 : 

ir» 2(( 

3 

•» ! 

■ i2*ir> 

H 

ii 

lui-i 

15 

6 

! K 10 

i 4 

3 

. R- t» 

i 5 

n 

7 - R 

^ 1 

14 i 

a- 7 

! 4 ! 

4 

; 5- s 

! 4 

I 

; 4- r* 

' 2 

3 


Reiluc^e the di.stributions to a common basis by expmsirig 
eaeh in pen'entage terras and represent them by cumulative 
diagraius drawn on the same graph. 
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BUSINESS STATISTICS 


NATIONAL ASHIXTATION OF UKJAI- GOVERNMENT 
OFFICERS 


INTERMEDIATE EXAMINA'JTON 

January, IU3A 

ELEMEN'I'S OF .STATLSTI(\S 


{Time tjtmond — hyurn) 


(Korn (iue«iitmj‘~-aml mJy fimr— nkonU hr av.ru>rrrd) 

♦ 

I. KMtimHt<Kl inmic<lmtoly thr auciilentN. o( 

iiUM^hanliially pro}M^lt4Ml vehiulen involvinl in h mimlKT of fatal 
roa<i arriclofits in the early part of Hilto : 




i N»ll«UTOf 
; VchicloR. 


Not M» in.pJi. , 

liiu 

(Ivcr Ifi hut not (»v» r 


r»<M» 

„ 20 


H2! 

M 3t» 

4t» ,, 

HVt 

40 

r»o .. 


.. in.p.h. 



Vi’hirlD staftntniT\ 

, 

:\i 

tiifonnatioii n*A toailahh- 

:mi} 



i i.;>2A 


C'ftlculate (i) the' fjewnta^H of vehittleH moving at diffentnt 
; (ii) the avera^^e sjxxh] of moving' vcdiidea ; (iii) the mmlai 
fifK'Ctl of moving vehideH. 

2, Uaiiig the data in (Question I dniw a frtKjUCney diagram 
re'I>re*Henting the Njwds of %*chieless involved in fatal nwl aecidenta. 

3. IJi^ing the data in Question 1 draw a eunniUtive diagram 
fn,nn whii^h the median njkxhJ i»f moving vehiele.s involved in fatal 
rt»a<l ai'oidents tan l>e rt'ail ofT. Write eiown the median ei»eed. 

4. A.sMiining that the entiinatea of the of vehiete« 

tabulated in Quostion I an' c^orrect, can it b# inferred that fewer 
fata! accidents would pmbnhiy occtir if vehicles iuovcmI in future 
At (i) higher, or (ii) lower, spmb ihtu) in the early part of 1935 ? 
Give reaaontt for your imcluaton. 

5, Ihe^cnt the following infoniration, in ita present or a more 
ccmvenient fonn, in a table or tables fruitable for publication : — 
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m 

Atmrdiiig to the Cemm of Proctuotion, 103(11. the total value 
of boota, Bhoea ami alippera made in the I ini ted Kingdom in that 
year was £41,473,<H)0, a deoraaao of 12-0 cent, m compared 
with 1924. The total number of domi imirB made in 1924 waa 
9,906 thousand, and in 1930 thi» number had decreawHi by 212 
thousand. In 1930 thero were 2,121,000 dozen paunj of men's 
leather boots and shoes (value £14.459, 3J46.(H>0 dozen 
pains of women’s (value £I6.274,(KK»), 2.361. (KM) doziui pairs of 
children 8 (value £6,OMO.OOO), and 293.0<K} dozen pairs of leather 
shoes (worth £l,t^j4,*MH)) not separately <listinguiMh<d os men'a, 
women’s or ehildrenV. There wen* in iMldition 1,773 thoutM^nd 
dc#zen jwiirs of iV>ot\vear <»f other nsat«Tials, wiiieh were w'orih 
f3,(Mi6.000, In 1921 the values of inerrs, women’M and ehiWnm's 
leather bools and shsH^s wen" £10,099,000, £I8,135,(K)0, ami 
£7,286 ,(Mk) resfH'i^tively. The t<ita! number pairs was, aa 
already siaie<l, 9,lMm.(K)0 dozens, of w*hi<‘h 73*2 jkt eent. were of 
leather (21-4 |)er (‘tMil. men's, 27-7 jht women s, and 24*1 
fK*r <^*nit . ehihiren's). 'fhe midcrial of the remaining 20*8 jajr wnt. 
w'as not staUii and may have l>ccui eitlu*r leather or some other 
material; Uunr v-alue was £5,920,iMMi. 

0. ('ah ulate, from the daU in the following taljJe, the average 
percentage chtinge U^twecMi 1924 and 1930 in the of hsita 

ami s aps 

(\njfUM.n vf Kinydfm*) 


: 

1 I9:m». 

1924 


j 

i 

i 

' truant U\ 

, sTlifrttsund ■ 

Vrt)si»' 

(isHrti). 

; 

Qimntity 1 
(Thostsand | 

d<»yA>nh). ; 

(tWM)). 

! llat^ and ca(>rt ; 

1 itf tiitraw.’ 

1 of »'o<i| f<dt 

i of fsAr frit 

i of clf>(h 

S of other , 

957 

1,577 

K2Sfi 

l,M>n 

. 2m : 

2,305 

3.352 

i.nmi 

558 

833 ; 

li29l ; 

524 1 

1.654 ’ 

24S 

2.434 

2,622 

3,100 

l,9l)i 

715 

1 

4 

i 5.<»26 ; 


4,5W» ; 

10,789 


7. Diseuas briefly the nalun; and us<» of thnc^c (and only three) 
of the following : — 

(i) index-numbers ; (ii) moving averagea ; (iii) quartiles ; 
(iv) the < 5 en.*«iis of |H»piilation ; (v) standardised death rates. 
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BU8IN1ES8 STATISTICS 


NATIONAL ASSOCIATION OF LOCAL GOVERNMENT 
OFFICERS 

INTERMEDIATE EXAMINATION 
Matj, 1939 

ELEMENTC OF STATISTIC’S 
{Time aUouted — 2| hours) 

(VandiiUtles nhouli an^mr rovn que^tiom) 

L Explain how the Net RepitKluction Rate is obtainecJ. 
Show the nigitificanc'e of the faet that in 1931 the net reproduction 
rate for England and Wales w^as 0-81. 

2. What are the principal Local Government mat tern in 
reapect of which atatiMtica are regularly collected and puhliahed? 
When? can thim information b<* found? Indicate what other 
inatterM (if any) could, in your opinion, usefully be treated 
atatiAtically. 

3. ?ut the following information in tabular fonn ; On the 
12th I)e«xunber, 1938. there wore in Great Britain 1,804,218 
inaurod pc^rAouA aged 16- 04, unemployed, of whom 1,380,304 
were Men (aged 18 and over). 371,550 were Women, 29,028 W'ore 
Boys (under 18), and 23,336 were Girl«. The total numhera on 
the regiaterH of the Employinont Exchangf'8 w ere : Men, 1,384,922, 
Women, 356,580, Boys, 45,549 and Girls 44,321. Explain the 
dillerenc^es Iwtw'oen the tw'o sets of figures. 

4. State concisely the bases of good classification of statistical 
data. Consider how far the elassihcation of British trade statistics 
satisfies theoretical requirements. 

5. ITie estimateii age composition of the population of England 
and Wales in 1937 was, in Millions : — 





10- 

20- 

30- 1 

40- 

54 >- 

60- 

70^ 

80 - 

M. 

F. 

2 91 
! 2-H3 ; 

i 1 

3-30 

1 3-24 

3‘29 

344) 

345 1 
3 34 ! 

» 

2-40 j 
2-98 1 

I 217 1 

2 56 ! 

! 

: 1-57 j 
' I-83 : 

i 

0-66 1 
1 0-0^ 

044 

0*24 
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Dnir the population pyramid for 1937, and comment on the 
position it imreala, taking into account the avnage (crude) bvOi 
and death rates for the periods given : — 


I l»2l 6 . : J{t26-30. I 1931 -ft. 

Birth . 1** {> | |«'7 > ift o 

l>f*ath rato . ! 12-1 i 12*1 12-0 


6. Conijmre graphically the exfamditurea of Ltw'al Aiithoritioa 
in England and Wales during the stntefi ^leriod under the tlin?e 
headings given, so as to bring out clearly the different rates of 
growth in exf>enditure : — 


j Kclunfilicin t 

1920 1. 

. 1921 2. : 

1922 3. 

l»23-4. 


(1 ) EU‘iiw>ilt»rv . 

.»i9,h5r» 

92,119 

59,729 

57,917 

6»,72« 

(2) Higher 

HouikiiLg and Town 

l4,o:hi 

15,688 : 

15.061 

14.382 

15,153 

Planning 

4,315 

19,214 : 

14,631 

16,327 

18,083 

Ecluratii.»r) ; 

1925 «. 

I92S 7. i 

1927 H. 

i in28-«. 1 


(1) Elcnif’ntarv . 

59,1131 

59,899 

59.832 

fls.on 1 

rooo 

(2)High.T. ‘ . 
HoiiNiiig and Town 

15.879 

19,144 < 

17,193 

IM(Hi 1 

! 

mm 

Planning 

21.282 

29.197 

32,186 

36,915 ; 

£000 


7, You have l)een instructed to find the “ geni^ral level of 
working-class incx>mes ” in the district servwl by your authority, 
to )>e used as a guide to policy in such matters as the determination 
of the rents that should be charged in a profxised housing estate. 
How would you work out a single expression for working-class 
income given that : — 

(i) A variety of industrial oc€U|)ations is to l>e found in 
your area; 

(ii) The employees are all paid weekly time-rates ; 

(iii) You have all requisite date as to employment for Ui© 
period over which your investigation extends. 
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B. According to the Cmssm of 1B31 , the foliowing the age- 
diiiinbution of clerk« employed in Ix>cal Government ; — 


A«f‘ 

i4Air> 

16 a 17 

16 20 

20-24 

25-29 

3<V34 

SiK . 

333 

2.732 

4.H94 


4.256 

3,857 

Ag«- 

. .U 44 

4& 54 

55 M 

60 64 

65-69 


No. , 
Agf? . 

X*>. . 

5,973 
. 70 iiiwj 

ON'rr 

217 

4.051 

1,337 

926 

363 



All agf^K 34,492. 


Calculati* the Average, Median and tjiiartile apen <>f this grtnip, 
and give the Udative Mt^an V^ariation froiti the average. 
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Abndrmai, flui'luAtiorui, 144 
AtMK'WHft*, Axistof, Ar». flft 
Ab«M^lut4* rlM{K«rHiou, 114, 1 Ml 
AW'iuDt f.w»r, 72 

fjstmiAtiMf; whr^n 71 

W'hiwi unbinAWHl, 74 
AltiAobitr* inofurum M 124 

AiM«aliiU» qtiartilo flm'iAtinn, ) MJ 
Aw*iii«»nt, i 

/VrcountA AM(i 8tntJiif u‘((. 11. 14 
Areumulat<*<l Sul««. Mfi 
Acciirarj* ami apprcixtiTiation^ 7D 
of, 7, 7(1 

Achutn^'y Inrifx Sumyr, XlTi 
of <Uu, 13 

AclvortinmiK 104 

Imli?** Nunihwr, 103 
Cnwf^ghDxi. 103 
Wwj?ht<nt. 104 

AfiT^i(t**nai Mark^i Htpori, MJO 
AH^icoilr lira! 8tai iai ica. 1 7 7 
150 

Annfiif/ St€U.^mi(nt «/ «!’ 

Shippin^^ 170 
AniilogarithrnK. 

Apptiea Htatiatira. 2 
Apprtiximatioii : 
isiTor in, 71 
how ataf«Ni, 70 
mo^hmbi of, 71 
mutliplkiiiiion, 75 
\*iiilue pf, 70 
ArcMM in diagrarna, 40 
Arithnioiic Avaragr*, 7H 

advantHjg*^ of, 8} 

ealculatipii of, 70 
d«flniticm, 70 
dwarlvAiilagcw of, 01, 02 
homriget>4<pnii unita «4i«ofiiial, 70 
tDOving, 61, H4, IA1 
ralattve w«4gh«a. SI 
Short method of calrulating. 79» 
119 

•tmple, SO 
ItlMMI of, S2 
weighted, SO 

Waigfate approximated, 80 
ArithmeUe Curve or dwri, A5. 63 
Aj*iihcn«tki Mean. S€9 Arithmeifc 
Average. 

Ahtlmietio progresaion, HA 


Arrxjigmneuf of iteim, 34 
Array, 87, 91 

Aaapte. poiiipamtive alatetnenl. 191 
A(i«K><?iali(.irn of Scr (\irreJaiiofi 

Aii>'mrtmtry. 97, 123 
Attnltiitex of ilnta, 12 
Avoriiig»\ “ aantimtHl," 79, 119 
A v»Tafff> dcn itt t it »n . 1 Mi 
fonuolHi.*, 117 

(,:ur\-(», 121 
l.'S+M>f, 129 
Average ; 

AritimurtiV. 

Annuim’wl, 79 
foriiiijpx nuT»d>orx, 103 
g>vnr»otr»c. H2 
hurrnrittir, 85 
lopttian oa, 87 
rumlc; na. 91 
moving, H4, 147 
of |>Prr‘«vitagp rolativiM, 105 

prtigrteatve. S3 
of rtiUoa, Mi5 
variations from, 1 14 
Avcragea, 78 
kimlH of, 79 
aemi-, 147 
tiaew of, 78 

Axes, co-orrlinate, 53. Mi 

iinlanr'e of l*aymn»le, 174 

Shwrt, CVnuparaitve, 191 
Balancie of Trade, 174 
Band or < liarta, 02, 63 
Bank : 

advarioe, 144 
deiHwita, 144 
rrior»ey raDw. 144 
mlurrm, 175 

Matfazinr. /ruhix^ 176 
Bar (.*hartji or duigrattM. 4.7 
component, 45, 52, 53 
horizontal, 48, Ml 
muliiple, 45, 50 
piTreritage, 46, 62 
PmjgriMa (TiarU, 60 
Hhnpte, 46, 48 
Uaea of. .50 
Vertical, 48 

Barcirnetem, buntneMM, 169, 102 
Boee for Index Ntimbm, 102 
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BOOK-KEEPING AND ACX.OUNTS 

A fill Inri'i trnt -md Advdmrd Suitlrnts, Ily 1-. 

i niihiKi ( Koj'riR. 1 .( ;.A. ('lown Hvo rloih. IVitr 

7*^. rif?, f.iHhuft. 

ftiMif*!'., iMWil upon the iniiYl.uioo, has htt*n trvncil by 

I . I>. .\UtTMY. J .(..A., lAainiiwr !♦» tin'’ ya! Swu is i*i Aii.s, uod A. K. 
I hoD, li, \.. 1 .f A., I’x.iooiu i tM (hr K :n. \. and lo fh« Ijh otj^Y.Halr^d 

Nr* if'LOD-'.’ \sxu< !atir<fi, I br i s:ai<-.joatiMn l\iprrs base br-'-ri .'idiird. 

J IS thr SaiU'i a and ihr th»'ap( nt » ve > iA>aird oi'i ilir suhjrd. 

If h dumo adilN is{ in nra*D«' ’»5 itul, .Y* uoijhf br e\|>< . ha\inj4 

to aothni, A thoi/»<ijdih. HUila-rliatjsi ffrafisif. If iuLs lofii* Uro 
rr? oy{Hs«'d as ’.W vtandard work on the suhvo t, l‘hr iM>ok irit huJrti, 
t'M lu.Siis** uj ihr luuiH'i'uHjs LYtukrt^ <-xatGj*h s aor! (I'r ol 

*’\;nnmatiou p.i]3<’j,s. jfvf* l'xrlriv-^ oi, ihr t niitilrr (d ihr cluptrif** 

/ b >' *1 ' ?rr i-itv*.. ' )» b, V-f -.IV .»l tyjir • »} •, )".f A it UO? atD"‘htU,ly 

t!ir Jw^i, woik «Mi, t?ir i W' h;«vu vru. , . , \\ i/ '-to/ja’K f iniijM-tKl ii to 

d.i' I ^ J'lh sviirihri i/'a' li*'!-. » J st(»d-}«:v'’ 

i'hvs t‘ d'-. 'mufii f*A SVa;'<'. // .ir*/ ftl ;</' /'V A’-ii- ;;* Si^ufy .-lufi, ih( 

Siffii/jT f'/ ih Lo^ul'ft '‘hurtle* . /•A, 

i nvurii- llluip I Mruiriiiar V I . t U Kirua DtaT'' ( ..tiMuiM j t ial 

f’l.'.iti'.r ri>ay HI r*»vii(.tr{ SttOMisa! fktok^. Dh i i’djjrt. { k,ap. 

iV ; Ihr J Is^- t’r.tv f a'ls \ . I h*' Ihurk 

ilrt'.iii.f' Ua- lk»»k . ( Kajj \ I Iif \a?rv ; Satr* |i»i;fi)i}{. 

N*}o iJjv if* Bir-^ . f I'Mp \ i! ijji i'lUjujh (.'isfip, VIM : llillv 

Tavatj-iu and H-' MV.dth IV«-kv. ( haf?. 1\ Jhr I'l iaJ Halaoi » , 

'1 rad ini' and I'.'ojgi .wn: A' ‘'naa •, t hap. \, If'*- Ihd.iiar .Shr»i. t.!>ap, 

XI. .A Mn hanf • A < i \U f. hf-fiiio ;>iid l.titU id l.\M:ahL!r, 
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(..h%p. Win l>rj»'.utinrn?al Ilranrh VamiriW. lorfh’i! ( .ui fro- 
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Acr r.nint'4, \,\ ■ [jfmdrtKl and In»,<»niir fax Ar^'^unts <>1 Liiidicvl C>Hn- 

pnanirit t.hap. X\I Ivic, rt.TDvfrra A< r<rt*iit.^, rif . XXM Ihtnk Ar* 

XXII f ‘ { jfr A^vtjiamr A« * <vnm*. C'hap XX l\,. I htr ni pohiidtrd 
Accounts. C',haj,» X\\', Hjhh fi* LKAitniudon < .aDdidatrs (..hap, XXVI ; 
Hr.m* to Answer Kxantinadon VajX'ff., (-hap XX\'If : Il*.»i<k*kfT|nnj? lAanvirm- 
•ion*. Cfiap XW'MJ : Thr B<Kti:-k<srp«>'T''i (.-».7TT)^>rnd»iifri- XXIX ^ 
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HIGHER BOOK-KEEPING AND ACCOUNTS 


By L. CVTKBEIIT Croppkr, F.C.A. Large Crown 8vo^ 
fjkjii pp, Fijih Edition. Price 6d. net. 

This IxKfk deals in a ver\ comprehensi\T way with the 
snbjert lA Adt am rd Book-ketping and Accounts. It is not only an 
exiuninaiion rext-b»M>k”“ tiiere h an abundance of Exercises— 
bm is also inviiluable to the |)radisinpf accountant. Tins 
edition, based upon (he latest legislation, lias been revised by 
F. D. Morris, F.(^*A., ami A. K. Fisnn. B.A., F.C,A, 

This hook has brrn adopitd by the imncil of th Incorpmatni 
Sf(rttafifs A.\.wriafio/[ oi Ih/ir standtnd h.\t-hook on Jiook-kttping and 
Atrountamry, 

(outfnts: Chap. I; Single Entr> ;; pp. , Chap. II: 
Self-Halam ing ledgers pp.\ (!liiap. Ill: liading, Manu* 
larturing, ami Prolit ami Loss At<oiints pp. , Chap. 1 \’: 
Reteiplii and Payments Accounts; Imorne and I.'.xpenditure 
Accounts : Revenue Accounts il j>p. . Chap. V: Balance 
Sheet [X\ pj>. .. (!liap, \'I ; Par(nerslu|) ,i Legal '2 j pp.i. 
(Ihap. \ II : Partnership • > Parinershiji Ac counts lo'^pp.^ 
Chaj). \'ni: Owigumem Aicounr.s; Joint Advemturr 
AcToiints pp , (lhap. L\ : Joint Stork Caunpanies- ■ 

C.ompany Formatioti ',b pp. , C*hap. X: Jiunt Stork Clom- 
panie.s - Scati.stical Rerords, etc. '•»7 pp . Cliap. XI: Joint 
Slink Companies- Company AcTotmtam\ o'l pp. . tihap. 
XII: Joint Stock (iomp.mies Clrimpany Aauuntancy, ran- 
United 199 pp.). C^.hap. Xlll: riic I)ouble Aca.nunt System 
('^5 PP-^- f-l»ap. XI\': DepanrnetUid and Branch Accounts; 
Foreign Braruh Acconnts ();! pp.;. Chap, XV Store- 

Keeping and Cc»st Accounts i -jo pp,L Chap. X\‘I : Hire- 

Purchase Accounts : 1 7 pp, Cltap. X\ II : Royahy Accounts 
(a PP <■ Chap. XVni: Insolvency ;jp pp.). Chap. XIX: 

As-surame Acciuints ih pp.). Chap. XX: Bank Book- 

keeping (io pp.'. Chap. XXI: Bills of Exchange ; Chccjucs; 
Promissory Notes (3,1 pp.L C^hap. XXII; Banking; Foreign 
Exchange (50 pp.\ Chap. XXUI: Income Tax (40 pp.). 
Index 116 pp.;, 

/I A>r to the Exerdsn, Drmy Bro, 347 pp. Price 2ij. mt. 



C»ST 

ACCOUNTING AND COSTING METHODS 

By Harold J, Wheldon, B.Cloni. Lond.)» Fellow of the 
InJ^titute of 0 .rsi and Works Accountamw ; Chartcreti Secretary ; 
Ortified Accountant; Lccturei in at the City of 

London Colfrgc, etc. Demy iK**. x\i * 463 pp. Price 
I0R. 6d. net- Sixth Edition. 

.SVm>/>sa ofConknts : 1 . Cost Aicounung methods arc dealt 
with vm- fully, Irom the startinc ot a costing system to the 
completion o! jnany types of C4 >m .u^ muiUs .suitable for various 
industries. II. Stores inaferiaL: a Ujll dcscripthm of routine 
and iucountiuu in connet tit)n with the juirchasc, cusUkIv, and 
issue. HI. LidxKU administration, nme-kreping and time- 
booking methotis. im luding tin* most up*to-d:ue schemes for 
ret iniiing gate ant! jol) times. I\ . 1 he remuneration of labour 
by \ arioLis st lieme^ tiescribed in detail with examples, int biding 
Day Wages, Ordinars and Ditferrntial piecework, efiiciemx 
.s\ sterns, premiuin bonus st bemcv anti ndlective litmuses, riie 
formula lur i\u li prciniuni bonus heme is given. W Over- 
head Expenses or Out rot, theit i illation, methods of a|)pornon- 
incni ti) ^hop^ or puKcsses; aiion to cost units, the ton- 
-Stnic liriii oi'inar hinr^ and labouidumr raie.s, and oilier methods 
of !Ttt.»\try desi'i'ibal in detail. Depreciation, obsolest ern e, 
idle time, unpi'odut ti\e labour, aiul tlelrcibe wtirk, A s( heme 
t»l Standing Order NurnlH'rs is gi'.cn, together with the tuganisa- 
tion ol‘a tvfiu al lactnry.aml the turn tionsofidlit iais and drpai l- 
ments, \'I. Icnninal or Job (-ost Accounts lt»r tontraciors 
and factru ies, spet imen accounts and cost summaries. \ IL 'I he 
L'niform System td Printers* A' < nunu. Routine and Coniplr-ted 
Acrounts, X’HI. Process Oy-\ Accoimts, with anri wiilioui 
by-protluc ts, illustrated by several typical sets rd accounts, an<l 
co.si sheets for a numlHT oj inrlustries. The apjiiication ol 
standard co.st methods and Budgriiirc' ConiroL Single, Out- 
put, and Operation costs de^< ribed and illustrated. IX. Stan- 
dard C‘a>st schemes worked out in detail, including cost variance 
Accounts and their uses for cost control. A chapter is devoted to 
Operating Costs, (/.ost Ledger control systems and recon- 
ciliation w ith the financial accotmis wdth examples. X. Muni- 
cipal Ousting, with full details of Gisting methods adopted by 
LtKal Authorities, XL Many examination questions and 
complete examination papers. 



COST ACCOUNTS 


By Wm-tcr W. Bicm, F.C-A., F.S, A,A. Demy 8vo,xii + 

294 pp. Pricx 10«. M. net. Third Edition. 

The Author is a well-known lecturer and j>raetiiionrr in 
eosiinjtj, and this Ixxjk has been written in response to many 
I'ccjucsls by Students and prae tt tinners that he should place on 
rec:(»rd his very considerable experience. Cost Af cnuntinR is, 
rn this lxx>k, dealt %vith ^i:cnrnilly- not fr<»ni the view-point of 
any paitirular industry. Prim iplrs arc rxplaincfl in simple 
hmf:;uasvr" where technua! terrus are used dicir meaninq: h 
i arefully and fully defined. 

donUnfs : CJjap. I: The Pri lu i pies r>f Cost in : ('.lasses *»f 
C.'nst Accounts; (Comparison wiih Finatu iai Act ouuts- Cluip. 
II: Materials; Ad\autai^es of Stores Ac^ ouuiini: ; Outline of 
Stores Routine : F.xamj»les of Stores Kerords ; Prit Inc^ Malci ials 
Requisitious ; \Vasiajj;e, CUtap. HI : Labour; 'lime Recording; 
Methtids of Renuiturratiou ; Idle l une; Allot ation of 1 .alxiuir*^* 
t<* Production; Internal (‘heck in .Rrlati<:»a to the Payment of 
Wages, ( rliap. ]\’: Dim t or (ihargrable Expenses; Ex- 
amples. (/.hap. V: Jntlire4't Expenses; 'Fhe Ascertainmcait of 
Expenses; Drpar imeutal Di.siiilniiion Simuuarils; Plant 
Ledgers; Treaim<‘ut of Depret iation ; Iniere^l on dhpital; 
Rent, Directors' K'lminer ifion, Insurarue. etc.; Oificc and 
.Administrative I'.xprnses : Selling and Di>tjif»uti\ e J'.xjienses; 
Items not included in C-ost Actounts. (!ha|». \‘l: Oncost; 
Simple Methods td' allocating Wmks Expenses to Productimi; 
Machine and l^abour Hours Rates; rieattncni of OHicc and 
Selling Onct»st ; Oncost based on Normal PrcKliiclion. C/hap. 
V'H : (A»ntract (/osi Accounts; Main Principles; Examples of 
('ontract Accounts; Treatment of Plant, etc. ; Ascertainment 
of Profit on I’nconijdrted Contraits. C.hap. A'lll : Pnxess 
Accounts; Cienciai Prim iples; Wastage anil By-Products; 
Inter-Process 'Lransfci-s at Inflated Prices. Chap. IX : Recon- 
ciliation of Cost and Financial Accounts : (!'-auscs of Difference 
Explained, ('d^ap. X: Double-entry Cost Accounts; Bcx>ks 
Reqtrired; The Cost Ledger; Examples of .Accounts. Chap. 
XI : Standard Costs and their .Advantages. Examination 
Questions are gi\ en at the end of each Chapter. 
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